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Number  13 


To  Celebrate  the  ** Golden  Jubilee 
of  Electric  Listht” 

This  country  is  going  to  be  bathed  in  a  blaze  of 
golden  light  during  the  summer.  A  nation-wide 
celebration  of  the  “golden  jubilee  of  electric  light”  will 
be  inaugurated  at  the  convention  of  the  National  Electric 
Light  Association  in  Atlantic  City  and  w’ill  reach  its 
climax  in  October  with  simultaneous  celebrations 
throughout  the  country. 

Electric  light  is  probably  the  greatest  boon  modern 
science  and  industry  have  contributed  to  mankind,  and 
it  is  eminently  fitting  that  the  fiftieth  anniversary  of  Edi¬ 
son’s  incandescent  lamp  should  be  the  occasion  for  wide¬ 
spread  jubilation.  All  interests  in  the  electrical  indus¬ 
try  are  behind  the  program,  and  almost  unlimited  talent, 
equipment  and  funds  are  said  to  be  available. 

The  coming  dedication  of  the  new  auditorium  in  At¬ 
lantic  City  at  the  N.E.L.A.  convention  has  prompted  the 
full  co-operation  of  the  local  officials  in  plans  to  make 
the  convention  city  a  place  wherein  electric  light  and 
electric  lighting  effects  will  be  of  unrivaled  brilliancy 
and  beauty.  With  Atlantic  City  as  a  sample  in  June,  it 
is  expected  that  other  cities  will  prepare  similar  decora¬ 
tive  lighting  for  the  culminating  celebrations  in  October. 
The  cause  is  worthy,  the  objects  are  non -commercial,  and 
all  electrical  men  should  do  their  part  in  making  the 
golden  jubilee  of  light  an  occasion  of  historic  value. 

*  *  ih 

Utilities  and  Engineering  Colleges 

Engineering  education  is  expensive  and  students 
seldom  pay  more  than  a  portion  of  the  cost.  Nor 
have  men  of  wealth  realized  the  opportunities  to  help 
the  progress  of  this  country  by  providing  large  endow'- 
inents  for  engineering  education  and  research.  As  a 
result  most  of  the  engineering  schools  are  financially 
starved  and  many  have  need  of  outside  financial  help. 

For  several  years  the  utilities  have  been  active  in  help¬ 
ing  engineering  schools.  Aid  has  taken  the  form  of 
scholarships,  donations  of  equipment,  funds  for  research, 
co-operation  in  testing  and  some  part-time  employment 
of  professors  and  students.  Recently,  however,  this  co¬ 
ol  )erati  on  has  showm  a  tendency  to  decrease,  and  the 
reason  lies  largely  in  the  reaction  of  utility  executives  and 
educational  executives  to  the  publicity  developed  by  the 
Federal  Trade  Commission’s  investigation  of  utilities. 
I'here  is  a  fear  that  any  degree  of  co-operation  will  be 
misunderstood  and  that  suspicion  and  misunderstanding 
will  develop. 

The  engineering  colleges  and  the  utilities  need  each 
other.  They  can  be  helpful  to  each  other  in  many  ways, 
and  there  should  be  no  difficulty  in  reaching  a  complete 
understanding  of  ethical  methods  of  co-operation.  Engi¬ 


neering  educators  need  the  intimate  contact  with  utility 
equipments,  engineers  and  engineering  problems  in  order 
to  vitalize  their  work  and  to  keep  up  with  a  rapidly  chang¬ 
ing  art.  Students  get  great  value  from  inspections  and 
tests  of  utility  equipments,  and  co-operative  lectures  to 
utility  and  college  groups  bring  to  both  points  of  view 
and  information  of  great  value.  Utility  men  can  get  help 
and  instruction  from  the  expert  technicians  and  educators 
found  in  the  engineering  schools  and  in  return  can  con¬ 
tribute  to  the  educational  proficiency  of  the  schools. 
There  is  a  mutual  obligation  to  discharge  and  a  mutual 
benefit  to  be  obtained,  and  a  little  clear  thinking  and 
courage  should  be  used  to  insure  the  desired  end.  Too 
much  is  at  stake  to  let  fear  of  misunderstanding  replace 
trust  and  co-operation. 

♦  *  ♦  ♦ 

Industrial  Leadership 
in  the  Southeast 

HE  so-called  industrial  empire  of  the  Southeast 
presents  an  interesting  problem  that  is  worthy  of 
close  study  by  the  power  companies  of  that  section.  This 
is  the  mountain  and  Piedmont  country  of  southern  West 
V^irginia,  southwestern  Virginia,  western  North  and 
South  Carolina,  northern  Georgia  and  Alabama  and 
eastern  Tennessee.  It  is  an  area  that  disregards  state 
lines.  It  finds  its  fundamental  unity  in  its  major  natural 
resources.  Among  them  labor,  climate,  power  and  trans- 
jiortation  stand  paramount,  but  the  greatest  of  these  is 
found  in  the  fact  that  this  mountain  country  provides 
the  last  stronghold  of  undiluted  Anglo-Saxon  labor  in 
the  United  States.  For  there  are  tens  of  thousands  of 
these  mountain  people  ready  today  to  work  in  the  modern 
factory  that  provides  a  better  livelihood  than  the  hillside 
corn  patch  has  afforded.  And  to  a  growing  diversity  of 
industries  this  labor  is  now  proving  itself  both  efficient 
and  dependable. 

In  the  North  and  East  and  Middle  West  there  has 
long  been  a  tradition  prejudiced  against  the  South.  Men 
have  believed  that  the  climate  is  enervating,  that  only 
low-grade  negro  labor  is  available  and  that  the  country 
and  its  people  are  poor  and  unprogressive.  But  times 
have  changed.  This  Southeastern  country  especially  is 
now  prospering  and  enjoying  a  material  and  cultural 
development  that  is  as  appealing  as  anything  the  nation 
has  seen.  Industry  is  its  natural  expression.  For,  in 
addition  to  labor,  there  is  a  mountain  climate,  a  short 
winter,  coal,  iron  and  other  minerals,  good  railroads  and 
highways,  and  a  most  progressive  power  development. 
And  naturally  this  awakening  population  has  found 
courage  and  confidence  in  these  facts  and  is  building 
fine  cities  with  fine  homes  and  schools.  It  is  establish¬ 
ing  balanced  industries  and  inviting  the  manufacturers 
of  industrial  America  to  come  and  prosper  with  them. 


Charleston,  Charlotte,  Atlanta,  Birmingham,  Chatta¬ 
nooga — the  voice  of  the  cities  is  heard  in  the  land. 

But,  as  is  always  the  case,  these  voices  of  the  cities  are 
in  violent  comijetition.  The  stranger  discounts  their  en¬ 
thusiastic  claims  and  wonders  which  is  really  the  best 
location  for  his  plant.  He  wishes  that  he  might  have  a 
broader  and  less  local  picture  of  the  vital  resources  of 
this  rapidly  advancing  region.  And  he  should  have. 
There  is  need  for  a  more  co-ordinated  leadership  in  the 
development  of  this  new  industrial  empire  in  the  South¬ 
east.  Some  part  of  the  funds  that  are  now  promoting 
the  rival  cities  should  l)e  aj^propriated  to  tell  the  romantic 
story  of  this  mountain  country — its  labor,  its  climate, 
its  jxjwer,  its  trans|X)rtation,  its  other  natural  wealth. 

It  would  seem  that  the  iK)wer  companies  stand  in  a 
particularly  favorable  jxjsition  to  carry  the  banner  in 
such  a  movement.  They  are  not  directly  competitive. 
Each  can  aflford  to  work  for  the  entire  section  and  take 
its  share  in  the  industrial  growth  that  results  within 
reach  of  its  lines.  The  railroads  should  also  be  glad  to 
contribute  and  would  profit  equitably.  The  effort  would 
immeasurably  increase  the  interest  and  understanding 
in  the  North.  It  is  an  opportunity  for  public  service 
that  should  appeal  to  every  Southeastern  utility  execu¬ 
tive. 

♦  *  *  ♦ 

Economic  and  Service  Elements 
in  Large  Turbo-Generators 

ENERATING  units  have  grown  in  size  and  ef¬ 
ficiency  very  rapidly.  In  large  systems  the  reasons 
are  obvious.  For  example,  the  160,(XX)-kilowatt  unit 
for  Hell  Gate  described  in  this  issue  gives  a  rating  of 
more  than  55  kilowatts  per  square  foot  of  floor  area  as 
contrasted  with  an  original  layout  for  a  30,0(X)-kilowatt 
unit  that  gave  a  rating  of  only  10.4  kilowatts.  These 
large  units  also  require  only  about  8  to  10  tons  per 
kilowatt  of  capacity  as  against  requirements  as  high  as 
25  to  30  tons  for  smaller  units.  Incidental  savings  occur 
in  the  way  of  total  cost  of  installation  per  unit  of  ca¬ 
pacity,  although  no  material  gain  is  made  in  thermal 
efficiency. 

But  the  true  gage  of  value  for  any  generating  unit  is 
the  total  cost  of  each  unit  of  energy  produced,  and  this  is 
influenced  very  largely  by  the  requirements  for  the 
|)eriodic  shutdown  of  equipment  for  maintenance  and 
the  probable  loss  of  revenue  as  a  result  of  breakdowns. 
In  these  respects  the  large  units  are  yet  to  be  evaluated. 
No  inherent  differences  in  reliability  are  found  between 
large  and  small  units  except  possibly  in  shaft  shrinkages 
and  warpings,  but  the  aggregate  figure  for  shutdowns, 
in  capacity,  is  large,  because,  like  a  mammoth  egg,  the 
large  unit  must  necessarily,  so  to  speak,  be  carried  in  one 
basket.  Only  time  and  exj^erience  will  j^ermit  reliability 
comparisons  to  be  made  accurately. 

It  is  also  interesting  to  study  the  influence  of  the  use 
of  large  units  on  the  reserve  capacity  needed  on  a  system. 
es|)ecially  since  interconnected  systems  are  now  so  preva¬ 
lent.  In  some  systems  it  has  been  the  custom  to  maintain 
a  reserve  based  on  a  constant  i)ercentage  to  total  generat¬ 
ing  capacity,  while  in  others  the  practice  is  to  provide 
reserve  sufficient  for  the  protection  of  the  largest  unit. 
It  is  yet  to  l)e  proved  that  either  of  these  practices  is 
adequate  for  new  conditions  on  interconnected  systems 
with  very  large  generating  units.  Further  work  must  be 
done  in  the  economic  evaluation  of  all  these  elements  in 
terms  of  minimum  cost  of  reliable  service. 


Einding  Power  Outlets 
Through  Tie-Line  Service 

NTERCOMPANY  and  interdivisional  tie  lines  de¬ 
serve  engineering  and  commercial  scrutiny  from  time 
to  time  in  order  that  such  circuits  may  be  operated  to 
maximum  advantage  from  the  standpoint  of  the  regional 
pow’er  market.  A  40-mile,  33-kv.  interconnection  be¬ 
tween  the  Burlington  and  Montpelier  districts  of  Ver¬ 
mont  offers  a  case  in  point.  Originally  this  line 
connected  two  powder  companies  under  separate  man¬ 
agements,  and  it  was  particularly  useful  in  handling  a 
portion  of  the  day  load  in  the  Montpelier-Barre  quarries. 
Recently  the  Green  Mountain  Power  Corporation  ab¬ 
sorbed  the  Burlington  and  Montpelier  companies.  The 
interconnection  contract  gave  way  to  routine  daily 
operation  under  a  single  management,  with  the  result 
that  in  seven  months’  service  the  hydro-electric  plants 
in  the  Burlington  district  increased  their  output  by 
6,000,000  kilowatt-hours  over  the  1927  figures,  a  gain 
of  33^  per  cent. 

Thus  the  resources  of  one  district  were  made  more 
readily  available  to  the  other  and  a  market  for  water 
power  w’hich  would  have  been  wasted  at  certain  periods 
and  times  of  day  without  free  and  co-ordinated  use  of 
facilities  was  developed.  Common  owership  of  plants 
and  lines  brought  alxjut  a  grade  of  interconnected  serv¬ 
ice  which  had  not  been  realized  under  the  separate 
regimes,  and  this  pooling  of  facilities  was  advantageous 
to  industries  in  each  district.  More  complete  use  of  the 
plant  investments  in  hand  tended  to  cut  down  the  amount 
of  fuel  consumed  in  the  steam  stations  allied  with  the  hy¬ 
dro  plants.  The  instance  is,  of  course,  far  from  unique, 
but  it  points  to  the  value  of  arranging  for  more  intensive 
service  on  tie  lines  where  the  regional  power  market  is 
capable  of  absorbing  surplus  or  other  low-cost  energy, 

♦  ♦  ♦  ♦ 

Magnetic  Linkage  of  Systems 
to  Reduce  Short-Circuit  Values 

AGNETIC  connections  for  sources  of  energy  are 
growing  in  favor  because  they  keep  down  energy- 
values  under  fault  conditions.  Installations  of  trans¬ 
formers  and  generators  are  now  in  process  wherein  two 
or  more  separate  windings  are  used  and  connected  to 
separate  bus  sections  so  that  the  buses  are  connected 
magnetically  to  each  other.  Plans  have  also  been  made  to 
use  three-winding  transformers  to  feed  transmission  sub¬ 
stations  w'herein  the  two  primary  windings  are  connected 
to  separate  generating  sources.  In  the  extreme  case  a 
common  magnetic  core  could  l)e  used  to  connect  magneti¬ 
cally  several  generating  sources  to  several  load  centers. 
The  major  advantages  accrue  from  cost  reductions  arising 
from  a  reduction  in  the  short-circuit  energy  concentration 
and  from  .savings  caused  by  some  decrease  in  the  possible 
number  of  service  interruptions. 

But  there  are  definite  limitations  to  the  use  of  the  mag¬ 
netic  coupling  principle.  A  two-way  transfer  of  energy 
between  interconnected  systems  can  be  had  only  with 
great  difficulty,  and  sj^ecific  problems  of  unbalance  and 
imi)edance  are  difficult  to  solve.  Impedance  values  neces¬ 
sary  for  the  best  design  of  the  transformer  may  be  far 
out  of  line  with  the  values  desirable  on  the  electrical  sys¬ 
tems  on  which  the  transformer  is  used,  and  the  effects  of 
unbalanced  loads  are  very  serious.  But  the  magnetic- 
coupling  principle  has  very  decided  advantages  for  large 
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j^enerators  and  for  si>ecial  transformer  applications,  and 
there  is  no  doubt  that  this  principle  will  l)e  utilized  to  the 
ful'est  extent  compatible  with  oi:)erating  and  design  lim¬ 
itations. 

♦  ♦  ♦  ♦ 

If^hat  Constitutes  a  Utility  System f 

Growing  complexity  in  the  ownership  and  control 
of  some  of  our  utility  systems  suggests  a  definition 
of  terms  to  cover  new  situations.  Most  investors  and 
most  consumers  of  service  ask  few  questions.  But  they 
do  expect  some  clear  idea  of  where  control  of  any  par¬ 
ticular  group  lies  and  concerning  the  geographic  bounds 
of  its  operations. 

To  illustrate:  A  certain  utility  system,  A,  recently 
purchased  a  corporation,  B,  thereby  securing  a  majority 
of  the  voting  stock  of  a  second  system,  C,  along  with  a 
management  contract  covering  its  operations.  In  its  pub¬ 
lished  statements  system  A  designates  its  new  gross  rev¬ 
enue,  assets  and  power  output  as  that  of  the  two  systems 
combined.  But  incidentally  another  utility  system.  D, 
has  gradually  been  acquiring  an  interest  in  system  C  and 
is  reported  to  have  secured  about  75  per  cent  of  its 
entire  holdings,  including  a  minority  interest  in  its  voting 
stock  and  all  of  its  non-voting  common  stock. 

There  is  no  criticism  of  the  transaction.  It  is  emi¬ 
nently  legitimate.  But  it  does  emphasize  the  fact  that  a 
clear-cut  definition  of  terms  in  this  regard  becomes  more 
and  more  imperative  as  the  consolidation  movement  pro¬ 
ceeds.  Otherwise  the  bewilderment  which  must  result 
cannot  but  have  an  adverse  bearing  upon  public  relations. 
It  is  difficult  to  have  confidence  in  and  lend  one’s  support 
to  a  system  which  one  cannot  identify 

♦  *  ♦  + 

The  Days  Work  and  Tomorrow 

Engineering  and  economy  are  almost  synony¬ 
mous  terms.  The  engineer,  being  a  pre-eminently 
practical  man,  recognizes  that  a  project  must  pay  its  own 
way.  Where  the  idealist  would  plead  that  “only  the  best 
is  good  enough,”  the  engineer  works  for  dollar  values. 
A  power  plant,  a  motor  car,  an  office  building  or  a  watch 
that  will  last  indefinitely  is  not  economically  worth  while, 
for  the  design  will  be  obsolete  or  inadequate  long  before 
wear  and  tear  or  the  disintegration  of  age  have  robbed 
it  of  useful  value.  But  the  demands  of  the  dollar  must 
not  temper  the  engineer’s  enthusiasm  for  the  best. 

The  policies  of  the  electric  light  and  power  industry, 
like  those  of  other  contemporary  business,  are  inex¬ 
tricably  bound  up  with  the  banking,  commercial  and 
engineering  world  of  today.  An  intelligent  engineer 
must  play  the  game  that  is  being  played  as  a  part  of  a 
team  and  not  as  an  individual  star.  The  demands  of  the 
future  must  be  subject  to  the  exigencies  of  the  present, 
but  the  future  is  always  an  indeterminate  distance  away 
and  cannot  govern  the  action  of  today.  Maybe  tomor¬ 
row,  or  next  year,  or  ten  or  twenty  years  hence,  power 
stations  will  be  something  more  than  crude  burners  of 
(piantities  of  raw  coal ;  substations  will  be  unthinkable 
as  assemblies  of  inartistic  steel  members ;  the  use  of 
century-old  trees  for  transmission-line  supports  will 
be  uneconomical ;  utilities  wdll  no  longer  be  forced  by 
economic  reasons  to  tolerate  open  w’ire  construction  on 
tront  lawns,  along  fine  residential  streets  and  through 
lovely  shade  trees ;  the  public  will  distinguish  between 
information  and  propaganda  from  every  enterprise  that 

March  30,1929 — Electrical  World 


seeks  to  tell  the  facts  of  its  business  to  the  rest  of  the 
world.  The  engineer  can  help  to  bring  tomorrow  near, 
but  he  must  do  the  day’s  work. 

The  future  is  waiting  with  a  sharp  axe,  and  there  will 
be  heavy  losses  in  the  endless  revolution  that  carries  us 
on,  willy-nilly,  in  the  march  of  “progress.”  But  the  wise 
engineer  need  never  be  at  a  loss  to  know  what  the  changes 
will  be  for  the  signs  are  everywhere ;  the  question  is  how 
soon  must  he  conform  to  the  new  duties  that  new  occa¬ 
sions  teach?  How  soon  will  it  be  economically  possible 
to  anticipate  necessity  ?  The  engineer’s  task  is  to  balance 
visions  with  today’s  practice. 

♦  ♦  ♦  ♦ 

Federal  Regulation  of 
Holding  C ompaniesf 

ONGRESS  should  regulate  the  interstate  operations 
of  holding  companies,  in  the  opinion  of  O.  C.  Merrill, 
given  elsewhere  in  this  issue.  He  advocates  this  action  at 
once  to  prevent  abuses  that  might  call  forth  such  drastic 
remedies  as  to  injure  the  entire  holding-company  move¬ 
ment. 

Many  will  take  issue  with  Mr.  Merrill  as  to  the  remedy 
to  apply  to  possible  holding-company  abuses,  but  there  is 
little  experience  to  serve  as  a  guide.  Opinions  differ  be¬ 
cause  of  the  complexity  of  the  subject  and  because  of  a 
limited  experience  with  'and  knowledge  of  holding- 
company  operations  and  possibilities.  There  is  no  good 
definition  which  will  embrace  the  many  varieties  of  hold¬ 
ing  or  investment  companies  in  the  utility  industry. 
Many  are  no  more  than  financial  groups  seeking  diversity 
in  investments.  At  the  other  extreme  are  the  direct 
ownership  and  management  of  utility  properties.  The 
general  trend  of  a  true  holding  company  is  toward  a  small 
headquarters  organization  composed  of  experts  in  the 
utility  business  who  can  be  called  upon  as  consultants  by 
self-contained,  subsidiary,  operating  utility  properties — 
experts  whose  major  duties  are  concerned  with  general 
policies  in  finance  and  management. 

No  one  can  dispute  the  advantages  accruing  to  the 
industry  and  to  the  public  through  organized  holding 
companies,  but  a  fair-minded  consideration  of  the  growth 
of  the  movement  shows  that  there  is  opportunity  for 
abuses  and  bad  practices  at  present,  although  the  utility 
holding  companies  have  had  singularly  clean  records. 
But  federal  regulation  contemplates  a  step  far  more 
drastic  than  is  called  for  by  actual  conditions,  and  one 
certain  to  lead  to  bad  consequences.  Political  decisions 
and  influences,  inexperienced  regulators,  disputes  between 
state  and  federal  regulatory  bodies,  adjustments  of  juris¬ 
diction  on  financial  aspects  of  the  business,  the  handling 
of  construction  and  management  companies  and  a  host  of 
other  factors  can  be  counted  upon  to  impart  to  federal 
regulation  a  degree  of  complexity  and  difficulty  little 
anticipated  by  its  proponents. 

State  regulatory  bodies  can  control  operations  and 
charges  paid  utility  holding  companies,  and  the  broader 
aspects  of  holding-company  finance  seem  to  lie  within 
the  control  of  state  and  national  banking  and  investment 
laws.  Stock  exchanges  and  banks  are  themselves -giving 
more  and  more  scrutiny  to  securities  and  to  the  business 
interests  that  use  their  facilities,  and  laws  adequate  to 
the  control  of  bad  practices  in  finance  already  exist  in 
most  states.  Observation  of  trends  in  industry  leads  to 
the  belief  that  federal  regulation  is  not  necessary  now 
and  will  not  be  necessary  in  the  future. 
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Lewis  River  Hydro-Electric  Development 


Many  economical  hydro' 
electric  sites  still  remain  on 
streams  of  the  Pacific  Northwest, 
such  as  those  on  the  Lewis  River 
in  southwestern  Washington. 
The  north  fork  of  the  Lewis 
River  is  fed  from  the  glaciers  of 
Mount  St.  Helens  and,  together 
with  its  tributaries,  is  capable  of 
an  ultimate  development  of  ap' 


proximately  500,000  hp.  Pre' 
liminary  plans  of  the  North' 
western  Electric  Company  call 
for  an  initial  development  of 
30,000  kw.  and  an  ultimate  of 
120,000  kw.  at  the  point  on  the 
river  shown.  Aerial  photographs 
proved  invaluable  in  reconnois' 
sance  work  in  this  heavily  tim' 
bered  and  mountainous  country. 


Electrical  W arid —  Vol.Q3.  Xo.l3 


Mount  St.  Helens 
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160,000-kur. 

A  merican 
Brown 
Boveri 
ate tm  turbo¬ 
generator 
at  the 
Hell  Gate 
station  of  the- 
United 
Electric 
Light  d 
Power 
Company 


Features  of 

160,000-Kw.  Hell  Gate  Turbine 


Installed  in  38x76-ft.  space.  Compact  ventilating  sys¬ 
tem.  Water  rate  at  various  loads.  How  uniformity 
of  temperature  is  secured.  Steam  admission  control 


The  160,000-kw.  steam  turl)o-alternator  which  has 
recently  been  placed  in  operation,  as  No.  8  unit, 
at  the  Hell  Gate  station  of  the  United  Electric 
Light  &  Power  Company,  New  York,  presents  some  in¬ 
teresting  features  of  design 
and  operation  aside  from 
those  due  to  its  size.  The 
capacity  of  the  unit,  as  large 
as  any  in  the  country,  of 
itself  necessitated  technical 
pioneering,  hut  the  con¬ 
struction  and  operating  con¬ 
ditions  gave  rise  to  further 
problems. 

Less  Space  per  Kilowatt 

Probably  the  fundamental 
problem  in  the  design  of  the 
American  Brown  Boveri 
machine  was  that  of  space. 

The  Hell  Gate  station  had 
only  limited  floor  and  sub¬ 
floor  space  available,  a  con¬ 
dition  which  seems  to  be  in¬ 
creasingly  prevalent  in  met¬ 
ropolitan  stations.  The 
United  company’s  initial  re¬ 
quest  for  bids  called  for  the 
highest  capacity  unit  which 
could  be  installed  in  the 
space,  38x76  ft.,  laid  out 
originally  for  a  30,(XX)-kw. 
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Control  gear  for  160,000-ktv.  turbine 
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nator  from  below  and  passes  out  at  the  top  through  a  huge 
overhead  duct  leading  to  the  fan.  The  air  returns  to  the 
base  of  the  alternator  through  the  cooler.  This  arrange¬ 
ment  not  only  conserves  space  but  is  said  to  increase  the 
reliability  of  ventilation  and  enables  the  fans  to  supply  the 
comparatively  large  volumes  of  air  at  relatively  high 
speed.  This  design  also  reduces  the  volume  of  cooling  air 
to  a  minimum,  about  127,000  to  137,000  cu.ft.  being  used 
per  minute  per  alternator, 

10.7  Lb.  Steam  per  Kilowatt-Hour 

The  specifications  required  that  the  new  unit  use  steam 
under  the  same  initial  conditions  as  the  exisiting  turbines, 
namely,  265  lb.  and  20  deg.  F.  superheat.  Both  the  tem- 
{)erature  and  pressure  are  considerably  lower  than  the 
values  utilized  in  the  latest  and  more  advanced  designs 
of  other  Brown  Boveri  turbines,  but  the  Hell  Gate 


machine  increases  the  range  of  extraction  by  finally  ex¬ 
hausting  at  1  in,  of  mercury,  absolute.  The  high-pressure 
cylinder  exhausts  into  the  low-pressure  element  at  about 
19.2  lb.  per  square  inch,  gage,  at  maximum  load.  The 
turbines  are  arranged  for  two-stage  bleeding,  one  at  the 
exhaust  from  the  high-pressure  cylinder  and  the  second 
after  the  fourth  low-pressure  stage.  The  high-pressure 
turbine  is  capable  of  utilizing  steam  at  a  maximum  inlet 
pressure  of  750  deg.  F. 

At  maximum  load  1,710,000  lb.  of  steam  per  hour 
will  be  used  by  the  turbine,  when  running  without  bleed¬ 
ing,  corresponding  to  215,000  gal.  of  boiler  feed  water 
per  hour.  Under  these  conditions  the  steam  consump¬ 
tion  guarantees  are  as  follows  (including  the  energy  re¬ 
quired  for  ventilating  fan  motors)  : 


Kilowatt  output  at  terminals . 

160,000 

90,000 

55,000 

130,000 

Power  factor . 

85 

80 

80 

80 

Steam  consumption  (bleeding)  lb.  per  kilo¬ 
watt-hour . 

11.60 

10.35 

10.46 

10.93 

Steam  consumption  (without  bleeding) . .  . 

10.70 

9.80 

10.00 

10.20 

When  the  unit  is  operating  at  90,000  kw.,  with  feed 
water  heating,  the  heat  consumption  of  the  whole  ma¬ 
chine  is  11,660  B.t.u.  per  kilowatt-hour,  corresponding 
to  a  thermal  efficiency  of  29.25  per  cent  from  the  steam 
at  the  main  stop  valve  to  the  switchboard. 

Shaft  Construction  That  Avoids  Warping 

Smooth  rotation  of  the  large  and  intricate  masses  of 
the  rotors  presented  problems  which  have  been  solved  by 
new  design,  as  well  as  by  extension  of  the  standard  Amer¬ 
ican  Brown  Boveri  practice.  The  high-pressure  spindle 
is  built  up  of  four  short  drums  keyed  to  the  shaft  (a 
sliding  fit),  each  held  in  place  by  two  patented  elastic 
rings.  The  low-pressure  spindle  is  also  built  up,  con¬ 
sisting  of  fourteen  disks  similarly  keyed  to  the  shaft. 

An  unusual  design  and  a  novel  method  of  construc¬ 
tion  was  used  in  the  low-pressure  shaft.  A  shaft  of 
such  large  diameter  would  naturally  have  had  a  large 
mass  with  relatively  small  surface,  while  the  disks  have 
a  large  surface  with  relatively  little  mass.  In  warming 
up  there  would  naturally  have  been  a  time  differential  in 
the  expansion  of  the  two  elements,  and  as  the  disks  are 
.mounted  on  the  Brown  Boveri  elastic  rings,  this  differ- 


100,000-kva.,  three- 
phase  alternator  driven 
by  1 ,200-r.p.m.  low- 
pressure  turbine 
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Low-pressure  cylinder 
of  the  160,000-kw.  tur¬ 
bine  for  the  Hell  Gate 
power  station 


ential  might  have  resulted  in  rough  running  and  neces¬ 
sitated  a  long  starting  |)eriod.  For  this  reason  the  shaft 
was  made  hollow,  so  that  it  could  heat  up  more  quickly. 
Because  of  the  importance  of  metallurgical  soundness  to 
proper  operation,  an  interesting  method  was  used  in 
forging  this  shaft,  which  is  26  ft.  long,  36^  in.  in  di¬ 
ameter,  weighs  over  25  tons,  without  disks,  and  is  bored 
out  to  a  diameter  of  15^  in.  at  the  center  and  7|  in.  at 
the  ends.  During  manufacture  it  was  partially  bored  out 
to  the  larger  diameter.  Then  a  metallurgist  crawled  into 
the  opening  and  inspected  practically  the  entire  interior 
for  flaws,  and  only  after  this  was  done  was  that  end  re¬ 
heated  and  forged  down  to  its  final  dimensions. 

Precautions  to  Avoid  Vibration 

In  the  high-pressure  turbine  the  blades  have  been 
sharpenerl  to  knife  edge.  In  the  low-pressure  element. 


in  which  the  clearances  are  large,  leakage  losses  have 
been  ingeniously  overcome  by  directing  the  flow  so  that 
the  steam  bridges  the  gaps  between  the  rows  of  blades. 

Each  rotating  part  has  been  subjected  to  a  severe  over¬ 
speed  test  and  each  one  of  the  18,000  blades  has  been 
tested,  individually,  for  strength.  Each  disk,  drum  and 
balance  piston  has  been  balanced  statically,  and  the  com¬ 
pleted  spindles  were  balanced  both  statically  and  dynami¬ 
cally.  The  blading  and  disks  w'ere  given  a  very  search¬ 
ing  vibration  test.  To  prevent  distortion  due  to  internal 
stresses  in  the  material,  all  cast-steel  parts  were  “dead 
annealed.” 

Remote  Control  of  Steam  Valves 

Operation  of  the  unit  is  practically  as  easy  as  that  of 
a  l,600-kw\  machine;  being  entirely  controlled  from  the 
operating  station  through  remote  control,  no  special  at- 


88 ,200-kva.,  three- 
phase  alternator 
driven  by  1,800- 
r.p.m.  high-pres¬ 
sure  turbine 
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furnish  nearly  600  gal.  per  minute  for  lubricating  the 
bearings  and  operating  the  valve  gear.  The  bearing  oil 
supply  is  safeguarded  by  a  steam-driven  auxiliary  pump, 
which  automatically  starts  should  the  two  main  pumps 
fail  to  supply  the  required  pressure.  There  is,  in  addi¬ 
tion,  a  separate  emergency  oil  supply,  in  continuous 
service,  which  can  be  connected  at  any  time  by  opening  a 
single  valve. 

Facilities  for  Ventilation 

In  the  generators,  in  addition  to  the  closed  circuit  cool¬ 
ing  arrangement,  other  important  features  are  embodied. 
The  housing  and  laminations  are  so  constructed  that 
the  air  passes  radially  through  the  stator  iron  through  a 
large  number  of  parallel  ducts  and  also  over  the  surface 
of  the  rotor.  The  end  connections  of  the  stator  and 
rotor  windings  are  cooled  by  air  taken  in  by  ducts  at  the 
ends  of  the  alternators.  Short  bar-windings  are  used  in 


tendance  wdl  be  required.  The  whole  operation  is  regu¬ 
lated  hydraulically  by  oil  pressure,  which  is  controlled  by 
a  sjiring-loaded  centrifugal  governor  driven  by  the  high- 
pressure  turbine  spindle.  Steam  is  admitted  to  the  steam 
chest  through  two  hydraulically  operated  main  stop 
valves,  each  of  which  is  furnished  with  a  by-pass  valve, 
also  hydraulically  operated.  From  the  main  valves  the 
steam  enters  the  turbine  through  seven  governor  valves, 
two  primary,  two  secondary  and  three  tertiary,  each 
o|)ened  by  oil  pressure  and  each  controlled  by  a  small 
pilot  valve.  In  starting  and  shutting  down  the  unit  a 
small  controller  is  used  for  opening  and  closing  the  by¬ 
pass  and  main  stop  valves. 

Control  of  Steam  Admission  at  Different  Loads 

The  primary  valves  take  the  unit  up  to  a  load  of  50,000 
kw ;  up  to  ^X),000  kw.,  both  the  primary  and  secondary 
valves  are  opened  and  at  160,000  kw.  all  seven  valves  are 


opened.  At  50.000  kw.  steam  is  admitted  only  in  front 
of  the  first  section  of  the  high-pressure  turbine;  above 
this,  the  first  section,  consisting  of  six  stages,  is  by¬ 
passed,  and  is  almost  completely  cut  out  at  90,000  kw. 
AI)ove  this  load,  the  second  section,  of  seven  stages,  is 
also  by-passed.  At  160,000  kw.  both  the  first  and  second 
sections  are  almost  entirely  cut  out,  the  total  work  being 
done  in  the  third  section,  of  nine  stages.  At  the  highest 
total  terminal  output  that  of  the  high-pressure  unit  is 
73,000  kw.  and  that  of  the  low-pressure  87,000  kw.  As 
a  result  of  the  design  the  efficiency  curve  is  extremely 
flat,  with  high  efficiency  at  normal  loads  and  an  excep¬ 
tionally  large  overload  capacity. 

Steam  Reserve  Pump  for  Bearing  Oil 

The  oil  system  consists  of  four  components :  Lubricat¬ 
ing,  control,  high  pressure  oil  supply,  governing.  The 
two  main  oil  pumps,  supplied  from  an  8,000-gal.  reservoir. 


the  stator,  two  bars  of  the  patented  Brown  Boveri  design 
being  inserted  in  each  slot.  Without  restricting  the 
cooling,  the  end  connections  are  so  secured  as  to  give 
maximum  mechanical  protection  against  the  results  of 
short  circuits. 

As  a  result  of  this  design  the  temperature  of  the 
stators  is  guaranteed  not  to  exceed  100  deg.  C.  and  of  the 
rotors  125  deg.  C.  (inlet  temperatures  of  cooling  air  not 
exceeding  40  deg.  C.)  when  the  unit  is  being  operated 
continuously  at  rated  load. 

The  voltage  may  be  regulated  between  13.200  and  14.- 
500  volts  from  no  load  to  the  rated  output.  The  normal 
voltage  is  13.800.  Other  specified characteristics  are: 
High-pressure  generator,  1,800  r.p.m.,  3,700  amp.  i)er 
phase  at  full  load,  reactance  about  16  per  cent,  excitation 
at  300  volts,  270  kw. ;  low-pressure  generator,  1 ,200 
r.p.m.,  4,200  amp.  per  phase  at  full  load,  reactance  about 
14  per  cent,  excitation  at  3(X)  volts,  310  kw. 
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one  of  the  conventional  type,  which  is  located  in  the 
bench  top ;  the  other  standard  is  on  the  upper  part  of  the 
end  panel  and  functions  to  open  the  potential  circuit  of 
the  meter  under  test  when  a  definite  number  of  revolu¬ 
tions  have  been  made.  This  arrangement  provides  a 
cross  check  between  two  standards  for  every  eighteen 
meters  tested,  thereby  preventing  incorrectly  calibrated 
meters  from  getting  on  the  customer’s  premises  due  to 
an  error  in  a  standard,  as  has  happened  where  only  a 
single  standard  was  used  and  checked  once  or  twice  a 
week.  To  check  one  standard  against  the  other,  the  con¬ 
tact  device  is  moved  to  a  position  to  the  right  of  the  last 
meter,  where  a  stationary  terminal  block  is  mounted.  In 
this  position  the  standard  in  the  bench  top  is  connected 
to  the  standard  on  the  control  panel  and  is  checked  in 
the  same  manner  as  a  meter  would  be  tested.  If  any 
difference  is  found  the  standards  are  checked  and  the 
one  in  error  calibrated.  Both  standards  are  regularly 
checked  against  indicating  standards  every  two  weeks. 
In  addition  to  the  feature  of  cross  check  two  standards 


Shop  Meter  Testing  Improved 
by  Semi-Automatic  Bench 

By  Albert  J.  Allen 

Superintendent  of  the  Meter  and  Test  Department, 

United  Electric  Light  &  Power  Company,  New  York 

There  are  two  general  methods  employed  for  shop 
testing  of  watt-hour  meters.  In  one,  the  gang  test, 
a  number  of  meters  are  connected  to  the  test  circuit  at 
the  same  time  and  operated  together;  in  the  other,  the 
individual  test,  but  one  watt-hour  meter  is  connected  to 
the  test  circuit  at  a  time.  The  gang  test  makes  for  speed 
in  production ;  the  individual  test,  while  slower,  is  be¬ 
lieved  to  have  a  higher  degree  of  accuracy.  With  the 
idea  of  incorporating  the  best  features  of  both  methods 
and  retaining  the  individual  test,  a  new  type  of  test  board 
with  several  new  features  was  constructed.  The  boards 
are  dead  front,  all  test  connections  are  made  automati¬ 
cally  and  loads  and  tests  are  controlled  by  push  buttons. 


Push-button  operation  and  safety  are  features  of  meter  test  board 


are  required,  as  two  methods  of  test  are  employed.  One 
is  for  the  majority  of  meters  which  are  found  within  the 
accuracy  limits  of  3  per  cent  plus  or  minus:  here  the 
standard  controlling  the  meter  potential  circuit  is  used 
and  the  semi-automatic  features  of  control  employed  to 
obtain  speed  in  testing.  The  second  method  of  tests  used 
for  meters  beyond  3  per  cent  plus  or  minus  is  the  regular 
individual  test  whereby  the  meter  under  test  is  compared 
with  the  standard  test  meter  in  the  bench  top.  The 
change  from  the  first  to  the  second  method  is  accom¬ 
plished  by  the  insertion  of  a  test  plug  which  provides  an 
extension  cord  and  potential  switch  to  start  and  stop  the 
test.  Inserting  the  test  plug  automatically  disconnects 
the  other  standard,  but  retains  the  push-button  control 
of  loads.  The  tester  concentrates  his  attention  on  the 
meter,  as  he  is  not  required  to  move  about  the  test  board 
to  change  connections  or  operate  switches. 

In  the  first  method  of  test  the  tester  attaches  to  the 
meter  a  scale  which  is  located  near  the  disk.  He  then 
moves  the  disk  test  mark  to  the  center  scale  position. 
The  designated  push  buttons  for  test  loads  and  power 
factor  conditions  desired  are  closed.  Observing'  the 
meter  disk  test  mark  he  pushes  the  start  test  button. 
The  meter  will  then  make  a  definite  number  of  revolu¬ 
tions  and  stop;  if  it  is  100  per  cent  it  will  stop  at  the 
same  point  from  which  it  started.  If  the  mark  stops  to 
the  right  or  left  of  the  scale  center  the  meter  accuracy  is 


Duplex  construction,  with  two  operating  sides  and  a 
control  panel  at  each  end,  has  been  used.  One  side  with 
its  control  panel  is  illustrated  in  the  accompanying 
figure.  The  supporting  columns  house  load  resistances 
and  loading  transformers.  This  view  shows  nine  meters 
on  the  board,  with  the  contact  mechanism  in  position  to 
test  the  first  one.  The  contact  mechanism  is  mounted 
on  wheels  on  the  flat  steel  track  directly  in  back  of  it  and 
it  picks  up  the  live  circuits  from  the  rear  of  the  panel 
when  it  is  in  a  closed  position.  With  this  arrangement 
the  tester  moves  the  contact  device  from  one  meter  to 
another  back  and  forth  along  the  test  board. 

The  test  operation  is  rapid  and  continuous  and  it  is 
necessary  for  the  tester  to  stand  at  his  work.  When  the 
contact  device  is  moved  to  the  next  meter  the  tested  meter 
is  unobstructed  and  may  be  removed  immediately  and  a 
meter  to  be  tested  put  in  its  place.  A  lever,  shown  on 
the  left  of  the  contact  device,  opens  and  closes  the  latter 
and  also  locks  the  device  in  correct  position  in  front  of 
each  meter.  A  locking  bolt  engages  a  hole  in  the  track 
and  the  contacts  can  be  closed  only  when  the  device  is 
properly  located.  The  small  panel  is  equipped  with  push 
buttons  which  control  light  and  full  loads  at  either  unity 
or  0.5  power  factor.  A  button  is  also  provided  to  start 
the  test.  The  small  shelf  below  the  contact  device  is  for 
small  meter  parts  and  tools. 

Each  test  board  is  provided  with  two  standard  meters. 
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determined  directly  from  the  scale.  If  the  test  mark  is 
beyond  the  scale  limits  the  second  method  is  brought  into 
action  and  the  meter  accuracy  determined  by  comparison 
with  a  standard  test  meter. 

The  standard  for  controlling  the  meter  potential  circuit 
operates  continuously  at  full  load  and  its  potential  circuit 
contact  goes  into  operation  instantly  regardless  of  the 
jwsition  of  its  disk,  thereby  eliminating  any  delay  in 
starting  a  test.  The  standard  is  a  1-amp.  secondary  meter 
compensated  for  temperature  at  unity  and  0.5  power 
factor  and  current  transformers  are  used  for  different 
test  loads.  The  two  relays  located  below  the  standard  on 
the  control  panel  are  of  a  double  contact  polarized  type 
and  operate  from  a  110-volt  direct -current  circuit.  One 
is  for  opening  and  closing  the  meter  potential  circuit  and 
is  controlled  by  the  standard ;  the  other  transfers  the 
potential  circuit  from  unity  to  0.5  power  factor  and  is 
controlled  by  the  push  buttons  on  the  contact  device. 
W'hen  the  contact  device  is  in  contact  with  a  meter  a 
ground  test  may  be  made  by  pushing  two  buttons  at  the 
extreme  left  of  the  main  meter  panel ;  a  ground  on  either 
the  potential  or  current  circuit  of  the  meter  is  indicated 
by  means  of  a  lamp.  •  ‘ 

The  test  lx)ards  were  designed  to  accommodate  West- 
inghouse  and  Sangamo  single-phase  meters.  In  chang¬ 
ing  from  one  type  to  another  it  is  only  necessary  to 
change  the  contact  flap  on  top  of  the  contact  device  and 
to  relocate  the  supporting  stud  for^  holding  the  meter. 
Each  board  is  provided  with  dry  compressed  air  for  clean¬ 
ing  meters.  With  this  type  of  board  the  approximate 
number  of  new  meters  tested  per  day  has  been  60,  and 
for  old  meters  45. 


Decibel — The  New  Transmission  Unit 

By  W.  H.  Martin 

Anurican  Telephone  &  Telegraph  Company 

IN  1923  the  “mile  of  standard  cable”  was  replaced  in 
the  Bell  System  by  a  new  unit  for  expressing  telephone 
transmission  efficiencies  and  levels.  At  that  time  the 
generic  term  “transmission  unit”  was  taken  to  designate 
this  new  unit,  since  it  was  considered  desirable  to  defer 
the  adoption  of  a  more  distinctive  name  until  this  unit  had 
been  given  further  consideration  by  others  who  would 
have  use  for  a  unit  of  this  type.  This  new  unit  is  defined 
by  the  statement  that  two  amounts  of  power  differ  by  one 
transmission  unit  when  they  are  in  the  ratio  of  10-',  and 
any  two  amounts  of  power  differ  by  N  transmission  units 
when  they  are  in  the  ratio  of  lO'^^-^’.  In  accordance  with 
this,  the  number  of  transmission  units  corresponding  to 
the  ratio  of  any  two  powers  is  ten  times  the  common 
logarithm  of  that  ratio. 

At  the  request  of  the  international  advisory  committee, 
representatives  of  the  Bell  System  attended  some  of  its 
meetings  at  which  this  matter  was  discussed.  In  this 
joint  consideration  there  arose  the  suggestion  that  the 
fundamental  unit  on  the  decimal  basis  be  defined  to  be 
equal  in  magnitude  to  that  of  ten  transmission  units,  so 
that  the  basic  power  ratio  w’ould  be  10^.  The  units  pro¬ 
posed  thus  came  to  one  based  on  the  power  ratio  of  10* 
and  the  other  on  the  power  ratio  of  with  the  provision 
that  decimal  submultiples  of  either  unit  could  be  em¬ 
ployed,  using  the  customary  prefixes  to  give  the  proper 
indication.  On  this  basis,  the  numbers  of  the  two  kinds 
of  units  corresponding  to  a  given  power  ratio  differ  by 
al>out  15  per  cent.  It  was  further  suggested  that  the 
naperian  unit  be  called  the  “neper”  and  that  the  funda¬ 


mental  decimal  unit  be  called  the  “bel,”  these  names  being 
derived  respectively  from  the  names  of  Napier,  the  in¬ 
ventor  of  natural  logarithms,  and  Alexander  Graham  Bell. 


System  Frequency  Indication 
Via  Telephone  Line 

By  I.  \V.  Collins 
Assistant  Load  Dispatcher 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Calif. 

IN  THE  operation  of  a  large  transmission  system  it 
sometimes  occurs  that  large  and  important  generating 
plants  situated  at  a  distance  from  the  load  center  become 
separated  from  the  main  network  through  relay  opera¬ 
tion  at  the  terminal  station.  In  such  cases  it  is  vitally 
important  that  these  plants  be  reconnected  to  the  sys¬ 
tem  without  delay  in  order  that  normal  frequency  and 
voltage  conditions  may  be  quickly  restored.  To  accom¬ 
plish  this  the  operators  at  the  plants  thus  isolated  must 
be  advised  of  the  system  frequency  in  order  that  they 
may  meet  it  and  facilitate  synchronizing  by  the  terminal 
substation  operator.  Transmitting  this  advice  verbally 
over  telephone  or  carrier  current  radio  is  at  best  a  slow 
and  inaccurate  process,  and  in  endeavoring  to  speed  up 
operation  under  these  conditions  there  has  recently  been 
developed  a  method  by  which  system  frequency  indica¬ 
tion  is  constantly  available  to  the  operators  in  such  gen¬ 
erating  plants. 

The  accompanying  diagram  shows  the  apparatus  and 
connections  used  by  the  Pacific  Gas  &  Electric  Company 
in  transmitting  system  frequency  indication  from  its 
Vaca-Dixon  siffistation  to  the  Pit  River  generating  plants, 
a  distance  of  more  than  200  miles.  The  110-volt  supply 
at  the  transmitting  end  is  taken  from  the  ungrounded 
side  of  the  station  lighting  transformer  and  is  connected 
to  the  private  telephone  line  wires  through  two  equal 
resistances.  The  value  of  these  resistances  will  vary  with 
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the  length  and  conductivity  of  the  telephone  line,  but  they 
must  be  equal  or  the  resulting  unbalance  will  interfere 
with  the  use  of  the  telephone.  If  incandescent  lamps  are 
used  as  resistances,  they  will  also  act  as  a  reliable  ground 
detector  for  the  telephone  line. 

At  the  receiving  stations  standard  vibrating  reed  fre¬ 
quency  indicators  are  connected  between  the  telephone 
line  and  ground  as  shown,  1.250-ohm  telephone  ringer 
coils  being  used  as  balancing  resistances  in  the  Pit  River 
installations.  This  simple  device  has  proved  itself  to  he 
of  inestimable  value  in  the  operation  of  the  Pacific  Gas 
&  Electric  Company’s  220-kv.  system  and  will  no  doiiht 
be  of  interest  to  all  operating  companies  that  are  faced 
with  similar  problems. 
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Shall  IV e  Regulate 


The  Holding  Companies? 


Question  of  whether  or  not  their  ac¬ 
tivities  constitute  interstate  commerce 
may  soon  be  decided  by  the  courts 

By  O.  C.  Merrill 

Executive  Secretary  Federal  Power  Commission 

WHEN  we  come  to  the  proposition  of  regulating 
the  holding  company,  which  is  at  present  the 
outstanding  factor  in  the  electric  power  industry, 
we  have  no  ex|)erience  to  serve  as  a  guide.  These  com- 
])anies  have  not  yet  been  subject  to  any  regulation,  state 
or  federal,  and  the  question  arises  whether  their  opera¬ 
tions  are  of  such  a  character  that  they  can  be  said  to  be 
“affected  with  the  public  interest,”  and  whether  their 
activities  as  managers  of  operating  companies  in  dif¬ 
ferent  states  and  their  issuance  of  and  trading  in  securities 
constitute  interstate  commerce? 

The  answer  which  is  frequently  made,  that  these  also 
are  matters  of  no  consequence,  that  the  public  as  a  user 
of  power  deals  only  with  the  oi:)erating  company,  and 
that,  since  the  rates  and  services  of  the  operating  com- 
])any  are  regulated,  the  consumer,  as  such,  is  not  inter¬ 
ested  in  or  aflFected  by  what  the  holding  company  may 
do,  is  by  no  means  convincing.  If  it  were  to  be  held  that 
the  charges  which  a  holding  company  may  impose  upon 
a  subsidiary  operating  company,  and  which  may  add 
materially  to  its  capital  investment  or  its  operating  costs, 
are  solely  the  concern  of  the  contracting  parties;  that 
the  control  which  the  holding  company  through  stock 
ownership  may  impose  iqion  the  policies  and  management 
of  the  operating  company  is  subject  to  no  public  super¬ 
vision  or  restraint ;  that  holding  companies  may  acquire 
the  stocks  of  operating  companies  and  may  pledge  such 
stocks  as  collateral  for  security  issues  of  their  own  and 
may  repeat  and  pyramid  the  process,  regardless  of  the 
effect  upon  the  credit  of  the  operating  company  and  with¬ 
out  being  answerable  therefor  to  any  public  authority,  it 
is  apparent  that  an  important  and  controlling  element 
in  the  electric  power  industry  would  have  escaped  public 
regulation,  and  that  investors  in  their  securities  would 
lx*  left  to  the  mercy  of  speculators,  with  no  protection 
save  such  as  might  be  afforded  by  “blue  sky”  laws. 

Becomes  a  Matter  of  Public  Concern 

The  primary  object  of  this  rapid  growth  of  the  hold¬ 
ing  company  movement  is,  of  course,  profits  for  these 
companies.  To  this,  within  reasonable  limits,  there  is  no 
valid  objection.  Profit  is  the  motive  for  all  business 
undertakings,  but  when  the  undertaking  is  a  public  utility, 
or  affects  a  public  utility,  then  the  means  by  which  the 
profits  are  acquired,  the  extent  of  such  profits  and  the 
distribution  of  the  gains  of  improved  operations  become 
a  matter  of  public  concern.  If  the  pyramiding  of  securi¬ 
ties  so  as  to  concentrate  all  the  profits  of  a  group  of 

*From  an  address  on  “The  Administrative  Problems  of  Super- 
Poi^'cr”  delivered  at  Yale  Unwersity,  March  20. 


companies  for 
the  benefit  of  a 
limited  invest¬ 
ment  at  the  top, 
thus  creating  a 
speculative  finan¬ 
cial  structure 
safe  only  in  fair 
weather,  may 
jeopardize  not 
only  the  credit  of 
the  operating 
company  but  the 
interests  of  secu¬ 
rity  holders,  such  action  also  becomes  a  matter  of  public 
concern. 

No  reliance  can  be  placed  on  comjietition  as  a  correc¬ 
tive  of  abuses.  Holding  companies  may  compete  actively 
for  acquisition  of  new  properties,  just  as  do  operating 
companies  for  extensions  of  service  into  new  territory, 
but  competition  for  new  territory  is  subject  to  regula¬ 
tion,  while  acquisition  of  new  properties  generally  is 
not,  and  the  very  fact  of  the  keenness  of  the  competition, 
forcing  the  payment  of  excessive  prices  for  the  new 
properties,  is  adverse  to  the  public  interest,  for  these 
excessive  prices  are  bound  to  be  reflected  in  the  rate  base 
and  in  the  prices  which  the  consumer  must  pay. 

Were  these  activities  confined  to  the  limits  of  a  single 
state  they  could,  with  little  doubt,  be  brought  under  the 
regulatory  control  of  the  state,  but  they  are  not  so  con¬ 
fined.  It  may  be  that  where  the  operating  companies  are 
wholly  intrastate  the  state  can  control  the  character  of 
the  service  or  management  contracts  and  the  charges 
made  thereunder.  But  even  here,  unless  the  holding 
company  is  likewise  a  coqxiration  of  the  same  state,  no 
means  would  be  available  for  compelling  the  presentation 
of  evidence  upon  which  to  determine  the  reasonableness 
of  the  contract  terms.  Presumably,  also,  the  state  in 
which  the  holding  company  is  incorporated  could  control 
the  issuance  of  its  securities  through  its  grant  of  charter 
rights,  if  not  otherwise,  but  holding  companies,  like  other 
corporations,  are  prone  to  incorporate  in  states  with  lax 
corporation  laws,  and  we  have  been  regaled  with  the 
spectacle  in  recent  years  of  states  bidding  for  this  busi¬ 
ness  by  outdoing  each  other  in  the  lack  of  restraint  which 
they  place  upon  the  corporations  which  they  create.  At 
the  best,  and  leaving  to  the  states  all  that  they  have  juris¬ 
diction  to  handle,  the  greater  part  of  the  activities  of 
holding  companies  are  beyond  the  legal  reach  of  the 
individual  states. 


0.  C.  Merrill 
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W'e  must  then  ask,  do  these  activities  constitute  inter¬ 
state  commerce  within  the  meaning  of  the  commerce 
clause  of  the  Constitution?  The  question  appears  not 
yet  to  have  l>een  directly  answered  by  the  courts  with 
respect  to  electric  power  holding  companies,  although  it 
soon  may  l)e  in  the  case  now  pending  between  the  Fed¬ 
eral  Trade  Commission  and  officials  of  the  Electric  Bond 
&  Share  Company.  Similar  situations  have,  however, 
been  the  subject  of  decisions  of  the  courts. 

The  ojjerations  of  the  holding  companies  through  their 
service  and  management  contracts  involve  continuous 
intercourse  between  these  companies  and  their  subsidiaries 
in  different  states — the  giving  of  information,  the  trans¬ 
mission  of  re|)orts,  the  purchase,  shipment  and  exchange 
of  equipment  and  supplies — all  in  interstate  commerce. 
They  involve  also  the  maintenance  of  accounts,  the  de- 
l)osit  of  moneys,  the  payment  of  dividends,  the  sale  and 
exchange  of  .securities  for  corporations  in  different  states, 
all  of  which  in  other  connections  have  been  held  to  Ije 
interstate  commerce.  Moreover,  many  of  the  operating 
comiMinies,  subject  to  the  control  or  management  of  the 
holding  companies,  are  themselves  engaged  in  interstate 
commerce.  The  holding  companies  through  their  .service 
and  management  contracts  are  a  means  by  which  this 
interstate  business  of  the  operating  companies  is  carried 
on.  and  participation  in  the  management  and  direction  of 
interstate  commerce  constitutes,  of  itself,  engaging  in  such 
commerce. 

Does  It  Constitute  Interstate  Commerce? 

The  courts  have  held  that  the  shipment  and  sales  of 
stocks  and  bonds  between  the  states  constitute  interstate 
commerce.f  and  companies  holding  the  stock  of  other 
corporations  engaged  in  interstate  commerce  have  been 
held  subject  to  dissolution  or  prosecution  under  the  com¬ 
merce  clause.l  Charges  of  the  character  made  by  the 
holding  companies  upon  the  operating  companies  mani¬ 
festly  may  be  of  such  amount  as  to  place  a  burden  upon 
interstate  commerce,  and  it  has  been  held  that  the  power 
to  regulate  interstate  commerce  extends  to  every  person, 
corporation,  instrumentality,  act  or  practice  which  may 
burden  or  restrain  such  commerce. 

Under  all  the  circumstances  of  the  business  which  they 
carry  on,  it  is  hardly  to  lie  doubted  that  the  holding  com- 
jianies  are  engaged  in  interstate  commerce,  and  that  they 
are.  therefore,  subject  to  regulation  to  such  extent  and 
by  such  agencies  as  Congress  may  direct.  Congress  has, 
however,  taken  no  action  toward  regulating  the  interstate 
activities  of  the  holding  companies,  and,  except  to  the 
very  limited  degree  provided  by  the  federal  water  ix)wer 
act.  none  toward  regulating  the  interstate  energy  deliveries 
of  the  oi^erating  companies.  Both  should  be  undertaken 
before  the  situation  has  developed  to  a  point  where  the 
correction  of  evils  that  may  have  arisen  might  require 
such  drastic  remedies  as  seriously  to  injure  the  industry 
as  a  whole  and  to  bring  the  entire  holding  company 
movement,  regardless  of  its  benefits,  into  disrepute. 

W’e  have  on  our  statute  books  laws  of  a  different 
character  than  those  we  have  been  discussing.  They 
are  known  as  anti-trust  laws.  The  Clayton  act,  for  ex¬ 
ample,  prohibits  the  acquisition  by  one  corporation  en¬ 
gaged  in  interstate  commerce  of  the  stock  of  another 
cor|K)ration  also  engaged  in  such  commerce,  or  the  acqui¬ 
sition  by  a  holding  company  of  the  stock  of  two  or  more 
coqKjrations  engaged  in  interstate  commerce,  where  the 

f  Alabama  &  W  O.  Transportation  Co.,  ct  al.,  vs.  Doyle,  210 
Ted.  173;  Compton  Co.  7's.  Allen,  216  Fed.  537. 

tC.  S.  vs.  Xorthern  Securities  Co.,  193  C.  S. 


effect  may  be  substantially  to  lessen  com|:)etition  between 
the  corporations  or  to  restrain  trade  in  any  section  or 
community,  or  to  tend  to  create  a  monopoly.  It  has  been 
our  national  policy,  however,  as  far  as  public  service 
corporations  are  concerned,  to  proceed  in  another  direc¬ 
tion,  to  permit  monopoly  and  to  overlook  restraint  of 
trade,  trusting  to  public  regulation  to  give  us  the  benefits 
of  monoix)ly  and  to  prevent  its  abuses.  It  is  earnestly 
to  be  hoped  that  we  may  be  able  to  apply  to  this  new 
agency  of  the  holding  company  the  same  principles  of 
regulation  which,  when  effectively  exercised,  have  been 
for  the  benefit  of  both  the  public  and  the  industry.  If, 
however,  this  is  not  done,  or  cannot  be  done,  we  have  this 
other  remedy  in  reserve. 


Safeguarding  a  Glove  Test 

By  H.  C.  Kenney  and  H.  D.  Pendleton 
Connecticut  Poivcr  Company,  Nezc  London,  Conn. 

O  FACILITATE  glove  testing  the  meter  depart¬ 
ment  of  the  Connecticut  Power  Comjiany  has 
designed  and  built  an  installation  in  which  speed  of 
ojieration  and  safe  application  of  high  voltages  have  been 
given  special  attention.  A  standard  high-voltage  trans¬ 
former  and  regulator  are  used  and  the  wiring  is  arranged 

so  that  four  gloves 
may  be  placed  si- 
m u  1 1 a neously  in 
parallel  across  the 
high-tension  termi¬ 
nals  of  the  trans¬ 
former.  Milliain- 
pere  readings  may 
be  obtained  of  the 
leakage  through  any 
glove  by  push  but¬ 
tons  which  throw 
any  desired  glove 
into  the  meter  cir¬ 
cuit.  In  testing,  each 
glove  is  filled  with 
water  and  placed  on 
a  light  rack  of  Xo. 
10  brass  wire,  the 
rack  being  readily 
*  placed  in  or  with¬ 
drawn  from  the  tank.  The  gloves  are  subjected  to  high 
voltage  by  the  insertion  of  chains  hung  from  terminals 
carried  by  a  glass  rod  above  the  tank  and  provided  with 
hooks  to  keep  the  chains  out  of  the  way  when  not  in  use. 
Each  chain  is  fed  from  a  high-tension  binding  post  at  the 
transformer  by  an  individual  high-voltage  ignition  cable. 
The  glass  rod  can  be  readily  removed  in  case  other  tests 
are  desired  with  the  apparatus  by  turning  the  rod  slightly 
and  lifting  it  out  without  disturbing  any  connections. 
When  in  use,  the  necessary  contacts  are  made  by  pressure 
from  a  small  weight  shown  in  the  close-up  view  of  the  rod 
and  frame.  Under  normal  conditions  the  gloves  are  in 
parallel  across  the  transformer  terminals,  the  pressing  <if 
any  button  giving  a  milliamj^ere  leakage  reading  on  the 
corresponding  glove.  A  spark  gap  is  shunted  around  the 
meter  to  prevent  injury  in  case  a  glove  breaks  down  at  the 
instant  of  pressing  a  button. 

WTen  a  button.  A,  shown  in  the  accompanying  figure, 
is  pressed  a  contact  pin  (which  is  riveted  to  the 
spring,  B)  is  forced  against  D,  completing  the  meter 


Push-button  control  puts  niilli- 
a  mine  ter  in  series  zvitJi  glove 
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Glove-testing  apparatus  features  safety  through  push-button  control 

Costs  for  Vitreous  Enameling 
Cut  with  Electric  Heat 


circuit  first.  With  a  little  more  travel  the  circuit  is 
opened  at  DE,  thus  putting  the  meter  in  series  with  a 
glove.  7'he  tension  of  the  springs  /?  and  D  reverses  the 
process  when  pressure  is  removed  from  the  button.  The 
buttons,  A,  are  of  brass  and  are  screwed  into  12-in.  TTLECTRIC  furnaces  burn  more  enamel  ware  per  unit 
niicarta  rods  having  locknut  adjustments.  The  four  but-  mIj  of  hearth  area  than  combustion  equipment,  said  A.  D. 
tons  are  supported  by  a  grounded  brass  plate  which  in-  Dauch,  engineer  George  J.  Hagan  Company,  at  the  recent 
sures  the  operator  against  shock.  All  high-tension  ter-  New  England  industrial  electric  heating  conference.  This 
niinals  and  leads  are  inclosed  by  glass  and  the  trans-  results  in  fewer  furnaces,  with  less  plant  space  for  burn- 
former  and  regulator  cannot  be  energized  until  the  front  ing  purposes  and,  in  new  plants,  a  saving  in  building 
sliding  sash  is  closed  and  latched.  This  is  accomplished  costs.  In  one  plant  one  5-ft.  x  11-ft.  electric  furnace  is 
by  a  set  of  contacts  which  are  bridged  by  the  closing  of  burning  12,000  sq.ft,  of  sheet  per  day  compared  with 
the  protective  sash.  8,000  sq.ft,  from  a  5-ft.  x  11-ft.  oil-fired  furnace.  Both 

_  are  operating  on  the  same  class  of  ware  and  under  the 

same  conditions.  The  same  numlier  of  man-hours  is 
required  in  each  case.  Several  years  ago  a  Midwestern 
plant  replaced  six  combustion  furnaces  with  two  electric 
furnaces  and  reduced  labor  costs  $65  per  day.  Explo¬ 
sion  and  fire  hazards  are  eliminated  by  the  electric  fur¬ 
nace,  which  also  practically  does  away  with  maintenance 
as  it  has  no  hearth  or  muffle.  A  large  plant  in  New 
York  state  has  operated  three  5-ft.  x  10-ft.  electric  fur¬ 
naces  for  more  than  five  years  with  a  total  maintenance 
charge  of  less  than  $75,  and  an  Ohio  concern  has  not 
replaced  a  single  item  in  its  furnace  since  May,  1924. 

Rejects  or  discounts  from  a  properly  designed  electric 
furnace  are  rare.  A  prominent  specialty  manufacturer 
in  Ohio  reports  burning  more  than  5,000,000  lb.  of  cast- 


66-Kv.  Disconnect  Installation 
Is  Side-Opening 


Electrical  World 


Executive  Cites  Advantages  of 


Metal-Clad 


Armored  equipment  offers  improvements  in 
safety  to  life,  reliability  of  operation  and 
reduction  in  design  and  construction 
costs  as  well  as  system  flexibility 


By  J.  L.  Hecht 


J.  L. 
Hecht 


The  use  of  metal-clad  switchgear  in  this  country 
is  comparatively  recent.  However,  it  has  been 
used  satisfactorily  in  England  for  many  years.  A 
little  reflection  will  show  that  the  use  of  this  type  of 
gear  has  come  about  through  the  normal  requirements 
of  necessity  and  demand  as  is  showm  by  the  forerun¬ 
ners  of  this  kind  of  equipment,  such  as  steel  switch- 
hoards.  truck  type  oil  circuit  breakers  and  steel 
switchhouses  for  outdoor  service. 

The  outstanding  reasons  for  the  development  of 
metal-clad  switching  equipment  may  be  stated  as  safety 
and  the  demand  for  complete  factory-built  equipment. 
This  latter  feature  carries  with  it  the  element  of  high 
salvage  value  when  growth  of  system  demands  the 
replacement  of  switching  equipment.  If  we  enlarge  upon 
these  two  fundamental  reasons  the  multitude  of  desirable 
features  that  can  be  attributed  to  this  class  of  equipment 
arc  easily  jxjinted  out. 

d'aken  in  the  logical  order  of  engineering,  construc¬ 
tion  and  operating,  from  the  engineer¬ 
ing  standix)int  the  metal-clad  gear 
offers  a  definite  way  out  of  that  maze 
of  details  which  the  engineering  de- 
l)artments  of  the  oj^erating  companies 
are  now  required  to  go  through  on  the 
ordinary  tyi^e  of  switchgear.  Metal- 
clad  gear  accomplishes  for  the  electri¬ 
cal  engineering  field  that  which  has 
long  ago  l^een  perfected  for  the  me¬ 
chanical  ;  that  is.  equiiMuent  completely 
factory  built  with  the  elimination  of 
the  detailed  engineering  by  the  operat¬ 
ing  company.  The  operating  company 
is  jirimarily  in  the  business  of  the 
manufacture  and  sale  of  electrical  en¬ 
ergy  and  is  not  a  design  and  engineer¬ 
ing  institution.  However,  reluctance 
on  the])artof  the  manufacturer  some¬ 
times  forces  this  latter  function  upon 
the  operating  company. 

Metal-clad  equipment,  because  of 


Vice-President  Public  Service  Company  of  Northern  Illinois, 
Chicago,  III. 


its  unit  type,  lends  itself  very  well  to  the  economical  use  of 
space  and  the  question  of  space  has  become  a  very  im])or- 
tant  element  in  the  higher  voltage  equipment.  Generating 
stations,  the  output  of  which  is  largely  taken  away  at  132,- 
000  volts  or  higher,  require  a  greater  amount  of  land  for 
the  high-tension  switching  equipment  than  that  required 
for  the  development  of  the  station  itself.  Metal-clad  equip¬ 
ment  for  this  class  of  service  gives  promise  of  effecting 
a  considerable  saving  in  space.  Certain  manufacturers 
have  expressed  a  willingness  to  build  132,000- volt  metal- 
clad  switching  equipment.  This  indicates  that  there  is 
no  limitation  on  metal-clad  gear  as  to  voltage  require¬ 
ments. 

Installations  are  already  in  service  in  this  country 
covering  the  usual  standard  voltages  up  to  and  including 
33,000-volt  outdoor  equipment. 

Metal-clad  gear  has  solved  the  construction  problems 
to  a  greater  extent  even  than  the  problem  of  detailed 
engineering  has  been  solved.  It  is  now  possible  to  obtain 
metal-clad  equipment  so  that  it  may  be  installed  with  a 
minimum  of  field  labor.  Progress  in  this  line  has  been 
very  rapid.  The  completeness  of  factory  assembly  of 
this  type  of  equipment  at  present  seems  to  be  limited 
only  by  the  maximum  size  that  it  is  possible  to  transport. 


Reyrolle  2,3()0-/4,00()-volt  indoor  type  gear  in  a  distribution  siihstauon 
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Switchgear 


An  installation  is  being  constructed  at  present  in  which 
each  unit  assembled  in  the  factory  will  consist  of  all  three 
phases  of  one  main  switch  and  one  auxiliary  switch, 
together  with  current  and  potential  transformers  for  a 
complete  33,C)00-volt  line  bay,  the  complete  unit  weigh¬ 
ing  approximately  21  tons. 

Back  to  the  Ideal  of  Simplicity 

The  operating  features  of  metal-clad  switchgear  are 
grouped  largely  around  one  of  the  fundamental  devel¬ 
opment  reasons — safety.  Safety  may  be  broken  into 
two  divisions — first,  safety  to  human  life;  second,  safety 
to  the  operation  of  the  electrical  system,  which  means 
equipment  reliability. 

It  may  be  proper  to  go  into  retrospection  at  this  point 
and  trace  the  development  of  the  electrical  industry  with 
regard  to  the  safety  element.  In  the  early  days  of  the 
industry,  when  systems  were  small  and  simple,  the 
switching  structure  and  apparatus  were  also  simple  and 
easily  within  the  comprehension  of  the  average  operator. 
As  the  industry  grew,  along  with  it  grew  the  systems ; 
the  simple  bus  being  supplemented  by  the  transfer  bus, 
the  double  bus,  the  test  bus,  the  ground  bus  and  all  the 
other  complexities,  rapidly  demanding  their  places  in  the 
scheme  of  development.  The  human  mind,  however, 
apparently  has  not  lieen  able  to  keep  up  w’ith  this  rapid 
expansion,  that  has  resulted  in  the  very  complex  maze 
of  switches,  busbars,  insulators,  disconnects,  wu'res,  etc., 
which  now  form  an  integral  part  of  every  large  system. 
It  is  certain  that  this  increased  complexity  of  apparatus 
and  equipment  has  taken  its  toll  in  human  life;  the 
human  mind  has  not  been  able  to  hold  the  component 
parts  of  this  maze  in  proper  relation  during  each  minute 
of  the  day  and  each  day  of  the  year  and  there  comes 
that  momentary  lapse  which  has  been  fatal  in  so  many 


As  a  pioneer  and  eontinuing  user  of  metal-elad 
sxvitchgear  the  Public  Sendee  Company  of  Northern 
Illinois  is  competent  to  form  an  unbiased  estimate 
of  the  value  of  this  type  of  equiptnent.  On  this 
system  six  such  installations  are  already  in  opera¬ 
tion  and  four  more  are  under  construction.  Of 
those  in  operation,  three  are  distribution  substations 
supplying  four  to  six  2,300/ 4,000-volt  feeders  each. 
The  first  distribution  substation,  which  also  includes 
metal-clad  switching  equipment  for  a  15,000-kva. 
synchronous  condenser,  has  been  in  service  since 
July.  1926.  In  a  generating  station  is  an  installa¬ 
tion  for  a  50,000-kw.  unit,  including  12,000,  4,000 
and  440-volt  buses  and  switches,  which  zvas  put 
in  service  in  June,  1927,  and  was  described  in 
Electrical  World  of  September  17, 1927. 

An  indoor  substation  of  the  armored  type  zvith 
seven  12 ,000-volt  lines  and  three  transformer  banks 
has  been  in  operation  since  September,  1927.  An 
outdoor  metal-clad  substation  with  four  33,000-volt 
Ihies  and  tzvo  rotary  converters — the  first  high- 
voltage  outdoor  substation  of  this  kind  in  the 
country,  probably  in  the  world — and  with  szvitches 
of  750,000  kva.  rupturing  capacity  has  been  in 
service  since  March,  1928,  and  zvas  described  in 
Electrical  World  of  July  28,  1928. 

The  installations  under  construction  include  one 
distribution  substation  of  the  type  just  mentioned, 
two  33,000-volt  substations  similar  to  the  one  above 
referred  to  and  one  switching  equipment  for  a 
15,000-kz'a.,  12,000-volt  synchronous  condenser. 

Among  the  metal-clad  installations  here  listed  are 
both  the  compound-filled  and  oil-filled  types. 


cases.  The  solution  of  this  complexity  is  metal-clad  gear, 
with  its  characteristic  simplicity. 

There  is  no  question  but  what  the  metal-clad  equip¬ 
ment  brought  about  one  of  the  greatest  steps  in  this 
industry  to  insure  safety  to  that  priceless  object,  human 
life,  through  total  inclosure  of  all  live  parts  in  grounded 
metal  and  the  application  of  positive  mechanical  inter¬ 
locks.  In  accomplishing  this  safety  to  human  life  the 
metal-clad  gear  coincidentally  accomplishes  safety  to  the 
electrical  system  from  the  operating  point  of  view.  The 
total  inclosure  of  all  live  parts  and  the  use  of  positive 
mechanical  interlocks,  together  with  the  rugged  and  com¬ 
pact  equipment,  have  reduced  the 
possibility  of  break-down  from  causes 
common  to  the  ordinary  type  of  gear, 
and  even  in  case  of  failure  only  a 
small  area  is  affected  and  the  mini¬ 
mum  of  equipment  is  out  of  service. 

The  metal-clad  equipment,  due  to 
its  features  of  safety  and  reliability, 
has  also  brought  about  simplicity  in 
design.  Admitting  the  advantages  of 
flexibility  of  the  conventional  com¬ 
plex  structures  with  their  double  bus, 
ground  bus,  etc.,  it  must  also  be  ad¬ 
mitted  that  these  complex  structures, 
with  their  duplications  of  equipment, 
came  aliout  largely  as  the  result  of 
the  lack  of  faith  in  the  reliability  of 
the  single  line  of  defense.  Therefore, 
we  can  again  say  that  the  metal-clad 
gear  may  lead  us  back  into  simplicity 
of  design,  which,  after  all,  is  the 
ideal  to  attain. 


Indoor  type,  12,000-volt  ReyroUe  installation  in  Waukegan  station 
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Outdoor  type,  oil- filled  gear  in  33, 000-volt  substation  at  Wheaton,  111, 


1'he  actual  operating  performance  of  metal-clad 
installations  in  the  Public  Service  Company  of  Northern 
Illinois  has  been  very  satisfactory.  The  operation  under 
stress  has  been  better  than  was  expected.  The  main¬ 
tenance  and  mechanical  troubles,  which  cover  the  larger 
percentage  of  troubles  with  the  conventional  type  of 
gear,  have  been  practically  eliminated  with  the  metal- 
clad  equipment. 

The  ojjerating  man,  while  always  interested  in  im¬ 
provements  that  will  promise  continuity  of  service  and 
decrease  the  hazard  to  the  human  life,  nevertheless  must 
face  the  problem  of  cost.  Here  again  the  metal-clad 
equipment,  with  all  its  many  other  advantages,  has 
remained  within  reach  and  on  typical  installations  the 
total  completed  cost,  including  all  the  items,  has  been 
approximately  the  same  as  that  of  the  ordinary  type  of 
equipment.  The  larger  initial  cost  for  the  equipment  has 
been  compensated  by  the  reduction  in  buildings  and 
structures,  in  field  labor,  in  engineering  work  and  sub¬ 
sequent  reduction  in  maintenance.  There  is  every 
evidence  that  the  total  over-all  cost  will  be  in  favor  of 
the  metal-clad  equipment  when  our  American  produc¬ 
tion  methods  have  been  more  freely  applied  to  this  type 
of  equipment  to  reduce  the  manufacturing  cost  and  also 
still  further  reduce  the  field  labor  and  engineering  cost. 

While  the  operating  company  is  always  concerned 
with  cost,  such  as  first  cost  and  operating  and  main¬ 
tenance  costs,  there  is  one  additional  item  which  is  of 
prime  importance,  and  that  is  the  serious  problem  con¬ 
stantly  confronting  us  with  regard  to  replacement  of 
switchgear  because  of  the  increase  in  duty  on  the 
switches  as  the  result  of  growth  of  load.  The  heavy 
expense  entailed  in  such  replacements  on  the  conven¬ 
tional  type  of  equipment  is  because  of  the  need  of 
rebuilding  structures  and  the  heavy  write-off  entailed 
due  to  the  very  low  salvage  value  of  the  equipment 
replaced.  In  general,  it  is  seldom  that  more  than 
approximately  15  per  cent  salvage  can  be  obtained  for 
the  open  type  of  equipment  replaced  by  an  installation 
of  larger  capacity.  The  metal-clad  switchgear  offers  the 
solution  to  the  problem  of  heavy  write-off.  As  it  is 
outgrown  the  metal-clad  gear  can  be  removed  and  in¬ 
stalled  at  points  of  lesser  load  density  with  a  salvage 
value  of  probably  80  per  cent  to  90  per  cent,  requiring 
a  comparatively  small  write-off.  Furthermore,  the  need 


of  structural  changes  can  be  practically  eliminated  In- 
displaying  a  reasonable  amount  of  foresight. 

Increasing  use  of  this  type  of  equipment  seems  to  be 
self-evident.  The  success  of  the  present  installed  metal- 
clad  equipment  in  substations  and  in  generating  stations 
of  the  Public  Service  Company  of  Northern  Illinois 
definitely  points  out  the  faith  which  has  been  placed  in  it. 
A  large  field  for  future  u.se  which  has  practically  been 
untouched  is  that  of  customers’  substations.  As  a  matter 
of  fact,  it  was  for  this  use  that  the  gear  was  originally 
developed  in  England,  limited  space  and  safety  being  the 
reasons.  The  natural  evolution  of  progress,  which  is 
always  coupled  up  with  the  safeguarding  of  human  life, 
perhaps  most  definitely  assures  its  future  use. 


Power  Costs 
Easily  Overemphasized 

“T  HAVE  been  engaged  in  the  manufacturing 
A  industry  all  my  life  and  I  know  from  expe¬ 
rience  that  there  are  many  things  more  important 
to  the  manufacturing  industry  than  power.  For 
instance,  the  easy  accessibility  and  low  cost  of 
raw  materials,  the  efficiency  and  cost  of  labor,  the 
cost  of  transportation  and  very  often  the  cost  of 
local  taxes  is  greater  in  importance  than  that  of 
power.  Therefore  I  think  we  are  attaching  en¬ 
tirely  too  much  importance  to  the  element  of 
power  in  attracting  industries  to  our  state.  I 
don’t  believe  we  will  ever  secure  a  single  indus¬ 
try  because  and  solely  on  account  of  cheap 
power.  There  are  other  more  important  con¬ 
siderations.  We  have  paid  the  Bangor  &  Aroos¬ 
took  Railroad  more  for  freight  in  the  last  30 
days  than  it  costs  to  pay  for  power  in  our  mill 
for  ten  years.  That  is  not  an  exaggerated  state¬ 
ment.  I  believe  that  in  the  development  of  the 
water  powers  of  our  state  we  are  creating  more 
taxable  property.” 

— From  a  statement  by  Frank  Hamlin, 

Manager  American  Thread  Company,  Milo,  Me. 
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Transmission  System  Planning* 

Southeastern  Power  &  Light  Company  serves  777  communities 
in  five  states.  Factors  underlying  system  growth. 

Planning  modified  by  conditions  of  service 

By  W.  E.  Mitchell  and  Howard  Duryea 

Vice-President  and  General  Manager  Georgia  Power  Company  and 
Chief  Statistician  Southeastern  Engineering  Company,  Respectively 


The  Southeastern  Power  &  Light  Company  has 
been  in  existence  slightly  more  than  four  years, 
yet  its  growth  during  that  period,  including  acqui¬ 
sition  of  additional  properties  and  expansion  of  existing 
companies  in  new  territory,  has  resulted  in  net  operating 
revenues  in  1928  of  more  than  four  times  the  amount  in 
1924,  a  rate  of  41  per  cent 
compounded  annually.  This 
rate  of  growth  is  nearly  three 
times  as  fast  as  that  termed 
“rapid”  by  the  American 
Telephone  &  Telegraph  Com¬ 
pany  in  forecasting  its  fu¬ 
ture.  This  growth  may  be 
better  comprehended  by  ref¬ 
erence  to  the  accompanying 
tabulation  showing  energy 
supply,  demand,  generating 
capacity,  etc. 

The  company’s  efforts 
have  been  devoted  largely  to 
rendering  additional  service 
in  territory  previously  served 
and  extending  its  lines  into 
new  territory,  much  of 
which  has  so  far  been  rather 
lean.  Hydro-electric  devel¬ 
opment  is  expensive  from 
a  capital  cost  standpoint 
and  this  fact,  combined  with 
many  extensions  into  terri¬ 
tory  where  industries  and 
commercial  enterprises  are  widely  scattered,  has  added 
to  the  cost.  As  a  result  securing  necessary  funds  and 
their  use  has  been  a  tremendous  problem  and  has  in¬ 
volved  finance  even  more  than  engineering.  Plans  have, 
therefore,  had  to  be  carried  to  final  conclusions  largely 
by  step-by-step,  cut-and-try  methods. 

Considerable  efforts  have  been  necessary  to  render 
adequate  service  by  building  up  organizations  in  the  new 
territories  and  co-ordinating  existing  ones.  In  fact,  many 
problems  resulting  from  consolidation  of  comparatively 
large  companies  are  more  difficult  to  solve  than  those  of 
newly  organized  ones. 

There  have  been  a  number  of  problems  whose  solution 
d'  pended  largely  on  policy  rather  than  any  mathematical 
at.alysis.  In  so  far  as  generating  plants  have  been  con¬ 
cerned,  the  existence  of  the  Muscle  Shoals  situation  in 
its  continuously  unsettled  state  has  greatly  influenced 
any  program  that  might  have  been  laid  out.  The  prob- 

’^Based  on  presentation  to  power  systems  engineering  commit¬ 
tee.  N.E.L.A.,  at  recent  Clei'eland,  Ohio,  meeting. 


lem  of  collecting  meter  readings  and  operating  data  over 
an  area  of  40,000  square  miles  (the  area  served  by  one 
company)  is  no  small  one. 

Factors  have  been  used  in  attempts  to  solve  some  of 
the  problems,  as,  for  instance,  measurement  of  desir¬ 
ability  of  new  customers  or  communities  by  the  appli¬ 


W24  1926  1928  1930  1932  1954  1936  1938  1940 

cation  of  a  three  to  one  ratio  of  cost  to  serve  to  expected 
net  annual  operating  revenue.  Factors  and  charts  have 
also  been  used  to  indicate  probable  return  on  invest¬ 
ment  in  such  cases.  Charts  and  factors  of  growth  of 
typical  industries  and  territory  have  also  been  used.  The 
rapid  expansion  of  the  company  has  rendered  difficult 
any  checks  of  actual  results  against  these  factors  be¬ 
cause  of  necessary  changes  in  operating  methods  to  take 
care  of  rapid  expansion,  with  resulting  consolidation 
of  areas  and  changes  in  operating  procedure. 

Promotion  of  Industry  Essential 

Estimates  for  growth  of  load  in  this  territory  for  five, 
ten  or  fifteen  years  in  the  future  are  based  largely 
on  the  promotion  of  industry  and  the  expansion  of 
commercial  and  agricultural  activities  and,  like  the  ques¬ 
tion  of  policy,  are  not  subject  to  close  mathematical 
prediction.  Past  experience  has  shown  that  within  a 
few  years  after  the  preparation  of  forecasts  of  system 
plans  considerable  portions  of  the  load  came  from  in- 
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dustries  which  were  not  in  existence  in  the  territory  at 
the  time  the  survey  was  made.  In  other  words,  the 
future  growth  of  central-station  electric  service  in  this 
territory,  which  we  believe  to  he  one  of  the  fastest  grow¬ 
ing  areas  in  the  United  States,  has  of  necessity  depended 
largely  on  faith.  This  is  the  basis  on  which  the  individ¬ 
ual  comi)anies  now  forming  the  Southeastern  Power  & 
Light  Company  were  established.  Nothing  else  could 
have  attracted  funds  necessary  to  start  and  continue  the 
companies  under  the  early  handicaps  of  cheap  coal,  un¬ 
developed  territory  and  lack  of  appreciation  of  its  natural 
resources. 

Another  item  of  considerable  uncertainty  is  the  vary¬ 
ing  river  flows,  which,  with  a  company  securing  50  per 
cent  or  more  of  its  energy  from  hydro-electric  plants, 
has  a  great  effect  on  ojierating  expenses  from  year  to 
year.  While  these  flows  may  be  predicted  with  some 
degree  of  accuracy  over  a  considerable  number  of  years, 
their  prediction  for  a  given  year  is  practically  impossible 
with  the  amount  of  data  at  hand.  This  subject  is  being 
studied  continuously,  but  no  real  solution  has  yet  resulted. 

As  a  result  of  the  foregoing  conditions  most  of  the 
Southeastern  Power  &  Light  Company’s  problems  re¬ 
lating  to  system  planning  have  been  solved  by  a  study 
of  individual  items,  often  in  great  detail,  rather  than  by 
application  of  factors. 

The  Southeastern  Power  &  Light  Company  is  a  hold¬ 
ing  company  interested  in  electric,  gas,  transportation 
and  related  service  in  the  states  of  Alabama,  Georgia, 
Florida,  Mississippi  and  South  Carolina.  Organized  in 


Table  I 

— Grorvth 

of  Southeastern  Pow 

er  &  Light  System 

Year 

Net 

Operating 

Revenue, 

Dollars 

Installed 

Generating 

Capacity, 

Kva. 

Energy 

Supply, 

Kw.-Hr. 

Maximum 

Demand, 

Kw. 

Connected 

Load, 

Hp. 

1924 

9,810,829 

354,965 

823,247.290 

189,050 

526,562 

1925 

17,796,847 

424,275 

1,196.244,494 

284,000 

638,749 

1926 

37,359,569 

964,780 

1,969,183,662 

419,280 

1,238,122 

1927 

41,669,252 

986,953 

2,215,946,923 

475,000 

1,353,796 

1928 

44,262,957 

1,189,000 

2,369,000,000 

525,000 

1,820,328 

1924,  it  succeeded  to  the  then  existing  interests  of  the 
Alabama  Traction,  Light  &  Pow'er  Company  in  Alabama 
and  has  since  acquired  interests  in  various  other  public 
utilities  in  the  Southeast.  The  territory  served  extends 
from  Charleston.  S.  C.,  on  the  east,  to  central  Missis¬ 
sippi  on  the  west,  a  distance  of  approximately  600  miles, 
and  from  the  southern  border  of  Tennessee  on  the  north 
to  the  Gulf  Coast  on  the  south,  approximately  350  miles. 
This  area  covers  241,722  square  miles,  with  approxi¬ 
mately  10,500,000  ix)pulation.  Included  in  this  territory 
are  the  important  cities  of  Atlanta,  Macon,  Augusta, 
Athens  and  Rome  in  Georgia;  Birmingham,  Anniston, 
Gadsden,  Montgomery,  Selma  and  Mobile  in  Alabama; 
Meridian,  Hattiesburg,  Laurel.  Gulfport  and  Corinth  in 
Mississippi ;  Pensacola,  Fla.,  and  Charleston,  S.  C. 

Communities  served  are  progressive,  represent  a  wide 
diversity  of  industrial,  agricultural  and  commercial  ac¬ 
tivities  and  include  three  well-known  ocean  shipping 
jKjints,  Mobile,  Ala.,  on  the  Gulf  Coast,  Charleston, 
S.  C..  and  Brunswick,  Ga.,  on  the  Atlantic  Coast. 

The  individual  communities  served  by  the  several 
operating  companies  have  a  total  population  in  excess 
of  4,035,000,  total  connected  load  of  the  electric  service 
companies  approximates  1.820,000  hp.  and  281.000  elec¬ 
tric  and  75,000  gas  customers  are  served. 

The  Southeastern  Power  &  Light  Company  differs 
from  many  large  holding  companies  in  that  practically 


Table  II — Energy  Interchange  Between  the  Two  Largest 
Southeastern  Power  &  Light  S.ubsidiaries 


Alabama  Georgia 

Period  to  Georgia,  to  Alabani:i 

Actual  Kw.-Hr.  Kw.-Hr. 

1921  5,959,136  . 

1922  44,646,400  3,313,200 

1923  48,460,000  713,000 

1924  18,400,000  806,000 

1925  70,418,000  504,000 

1926  222,684,003  3,112,000 

1927  354,637,256  5,487,632 

1928  203,978,658  28,243,145 


Total .  969,183,453  42,178,977 

Budget,  1929 .  445,733,384  6,000,000 


Total .  1,414,916,837  48,178,977 


all  of  its  properties  are  interconnected  by  electric  trans¬ 
mission  lines  so  that  energy  may  be  interchanged  between 
all  of  the  companies  and  between  nearly  all  of  the  cities 
served. 

The  two  largest  electric  service  companies  in  the 
Southeastern  group  were  interconnected  before  they 
were  affiliated,  energy  having  first  been  exchanged  in 
1921. 

The  transmission  network  totals  3,494  miles  in  length, 
w'ith  4,140  additional  miles  of  primary  distribution  and 
8,266  miles  of  secondary  distribution  lines.  Energy  is 
supplied  from  113  generating  stations  which  have  a 
total  capacity  of  1.109.332  hp.  Of  these  generating 
stations  31  are  hydro-electric  plants  having  a  total  capac¬ 
ity  of  867,795  hp.  and  82  are  steam  power  plants  aggre¬ 
gating  241 ,537  hp.  In  addition  to  these  owned  plants 
there  are  twenty  additional  sources  of  power  having  a 
total  capacity  of  341,379  hp.  available  under  contract 
or  lease  agreements.  The  installed  generating  capacity 
of  the  several  operating  companies  totals  1,450,761  hp. 

Service  to  777  Communities 

Electric  service  is  supplied  either  directly  or  by  whole¬ 
sale  .contract  to  385  communities  in  Alabama,  15  in 
Florida.  2v30  in  Georgia,  112  in  Mississippi  and  35  in 
South  Carolina,  totaling  777  in  number.  In  addition 
to  electric  service,  fourteen  gas  systems  are  operated, 
five  being  located  in  Alabama,  four  in  Georgia,  three  in 
Mississippi,  one  in  South  Carolina  and  one  in  Florida. 
Street  railway  or  bus  transportation  is  also  furnished 
in  21  of  the  larger  communities.  In  addition  to  these 
services  there  are  subsidiary  companies  which  supply 
water  service  to  eighteen  communities,  steam  heat  to  one 
community  and  ice  to  eleven  communities.  Coal  mines, 
construction,  land  and  realty  companies  are  oj^erated. 

The  growth  of  electric  service  in  the  five  mentioned 
Southeastern  states  may  be  illustrated  by  the  fact  that 


Table  III — Growth  of  Southeastern  Potver  & 
Light  Company 

Total  Amount  of  Energy  Supply  and  Related  Items 
for  the  Past  Three  Years 


Energy  Generating  Maximum 


Requirements,  Capacity,  Demand,  Electric 
Period  Kw.-Hr.  Kva.  Kw.  Customer 

I926actual .  1,969,183,662  964,780  419,280  205,838 

I927actual .  2,215,946,923  986,953  475,000  234,574 

Increase .  246,763,261  22,173  55,720  28,736 

over  1926,  percent.. .  12.5  2.3  13.3  14.0 

l928preUminary .  2,369,000,000  1,189,000  525,000  281,396 

Increase .  154,053,077  202,047  50,000  46.822 

over  1927,  percent.. .  7.0  20.5  10.5  20.0 

I929budget .  2,682,000,000  1,250,000  600,000  300,000 

Increase .  313,000,000  61,000  75,000  18,604 

over  1 928,  per  cent. . .  13.2  5.1  14.3  6.6 
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tor  the  year  ended  1927  approximately  8.4  times  as 
much  energ)  was  supplied  as  in  1912  and  forecasts  indi¬ 
cate  that  by  1940  25  times  as  much  will  be  supplied 

The  first  attempt  at  a  comprehensive  forecast  of 
Southeastern  states  resulted  from  work  done  by  execu¬ 
tives  of  various  companies  in  conjunction  with  army 
engineers  during  the  war.  A  report  was  presented  in 
1921  which  recommended  that  additional  sources  of  en¬ 
ergy  supply  sufficient  to  jiroduce  1,000,000,000  kw.-hr.  be 
made  available  by  1925.  It  is  rather  interesting  to  note 
that  the  energy  supply  in  the  states  involved  had  actually 
increased  nearly  2,000,000.000  kw.-hr.  by  that  time. 

This  forecast  was  followed  by  one  conducted  by  seven 
Southeastern  companies  in  1920  covering  a  period  to 
1930  or  1935.  Energy  requirements  forecast  by  this  re- 
jiort  have  also  been  considerably  exceeded  to  date. 

During  the  latter  part  of  1926  an  extensive  and  com¬ 
prehensive  commercial  survey  of  the  entire  Southeastern 
Power  &  Eight  Company  territory  as  it  then  existed 
was  undertaken.  It  was  felt  that  this  survey  should 
serve  three  purposes : 

1.  To  show  the  commercial  departments  of  the  various 
companies  the  prospective  load  within  their  territory  and 
give  them  a  fairly  definite  schedule  and  goal  for  future 
activities. 

2.  To  ])rovide  data  concerning  energy  sales  and 
demands  from  which  engineering  departments  might 
study  sources  of  energy  supply,  substation  capacity  and 
transmission  line  extensions. 

3.  The  survey  should  also  determine  revenues  ex¬ 
pected  from  various  geographical  groups  and  companies 
so  as  to  determine  the  most  available  business.  It  should 
also  indicate  total  revenues  expected  so  as  to  form  a 
basis  for  the  determination  of  the  best  methods  of  financ¬ 
ing  future  growth. 

Necessity  for  checking  the  results  of  the  field  survey 
by  means  of  plots  and  application  of  exj:)erience  of  these 
companies  and  others  was  also  realized. 

In  this  territory,  particularly  w’here  residential  or  com¬ 
mercial  ])ower  extensions  are  concerned,  consideration 
must  he  given  to  the  proportion  of  negro  inhabitants. 
It  was  found  that  for  both  urban  and  rural  territory 
persons  j^er  family  and  per  cent  negroes  have  decreased 
with  each  successive  census.  Representative  amounts 
for  one  state  follow : 


Entire  state  1900  1910  1920  Estimated,  1940 

Persons  per  family .  4.9  4.7  4.6  . 

Per  cent  neftroes .  45.3  42.5  38.3  . 

Districts  served  by  Southeastern  Power  &  Light  Company  in  this  state 

Persons  per  family .  4.39  4.08  4.02 

Per  cent  negroes .  40.4  34.4  26.5 


At  the  time  this  report  was  made  this  company  fur¬ 
nished  residential  service  to  56.5  per  cent  of  the  total 
negro  and  white  families  in  its  urban  and  small  town 
districts  and,  based  on  actual  checks  in  a  number  of  its 
o|)erations,  served  80  per  cent  of  the  white  families  and 
1 5  per  cent  of  the  negro  families.  Assumption  was  made 
that  by  1940  white  saturation  would  be  increased  to  90 
ner  cent  and  negro  to  50  per  cent  of  the  families  living 
m  the  districts  then  served.  * 

In  1926  there  was  an  average  of  75  per  cent  retail 
’lower  customers  per  1,000  population  with  9.1  hp.  of 
connected  load  per  customer  and  7,110  kw.-hr.  annual 
energy  consumption.  In  projecting  for  future  growth 
assumption  was  made  that  the  number  of  retail  power 
customers  would  increase  at  a  slower  rate  than  the  popu¬ 


lation,  but  that  eiicigy  use  j)er  customer  would  increase 
some  25  per  cent  to  50  per  cent  over  that  in  1926. 

The  United  States  Government  census  of  1920  indi¬ 
cated  that  there  were  168,200  farms  in  the  territory 
served  by  this  company  which  produced  and  sold  $3,- 
460,000  of  dairy  products,  $3,342,000  of  poultry  products 
and  $17,557,000  of  vegetables.  It  w’as  felt  that  the  pro¬ 
duction  of  dairy  products  would  increase  very  materially 
and  this  type  of  agriculture  lends  itself  very  profitably 
to  electrification. 

Each  of  the  principal  classes  of  industry  served  was 
studied  individually  both  as  to  present  load  and  possi¬ 
bility  of  its  growth,  extension  of  present  customers  into 
new  territory  and  location  of  industries  not  then  existing 
in  this  territory.  Considerable  time  and  study  were  de¬ 
voted  to  the  possibility  of  industrial  power  growth  l)e- 
cause  of  the  great  bearing  it  has  on  amount  of  energy 
required,  capacity  of  lines,  substations,  etc. 

The  Southeastern  Power  &  Light  Company  has  been 
operating  for  too  short  a  time  to  have  developed  any 
growth  factors  for  its  entire  system,  therefore  data 
relating  to  some  individual  operating  company  must 


Table  IV — Factors  Relating  to  Energy  Suf^ply  of 
Alabama  Pozver  Company 

Energy  Requirements  of 

Alabama  Power  Company - Growth  Ratio — ^ - 


Exclusive  of  Supply  to 

Three- Year 

Four-Year 

Five-Year 

Period 

Other  States,  KVr.-Hr. 

Periods 

Periods 

Periods 

Actual 

1915 . 

127,190,816 

1916 . 

_  188,000,905 

1917 . 

_  293,944,417 

1918 . 

401,364,567 

3.16 

.... 

.... 

1919 . 

354,861,835 

1.89 

2.80 

1920 . 

_  488,135,725 

1.67 

2.60 

3.84 

1921 . 

_  426,053,404 

1.06 

1.45 

2  27 

1922 . 

_  567,502,777 

1.60 

1.42 

1.93 

1923 . 

_  716,343,031 

1  47 

2.02 

1  79 

1924 . 

797,360,861 

1.87 

1.63 

2  25 

1925 . 

_  982,249,068 

1.73 

2.30 

2  02 

1926 . 

_  1,170,508,622 

1.63 

2.06 

2  74 

1927 . 

1,336,316,287 

1.67 

1.86 

2  35 

1928 . 

_  1,294,250,332 

1.32 

1.63 

1.81 

Budget 

1929 . 

_  1,461,945,601 

1.25 

1.49 

1  84 

be  used.  Percentage  increase  as  applied  to  estimates 
of  future  business,  particularly  those  covering  consid¬ 
erable  jieriods  of  time,  are  interesting,  but  must  l)e 
used  with  care.  For  instance,  an  extremely  high  per¬ 
centage  compounded  over  a  period  of  ten  or  more  years 
may  be  entirely  reasonable  if  the  base  amount  is  small 
and  future  operations  are  to  l)e  conducted  over  a  rela¬ 
tively  large  and  undeveloped  area  territory  or  one  that 
has  unusual  industrial  possibilities.  On  the  other  hand, 
a  much  smaller  percentage  may  be  reasonable  where  the 
base  amount  is  large  and  the  territory  more  fully  devel¬ 
oped.  In  other  words,  a  mere  comparison  of  percentages 
used  to  reach  a  conclusion  or  of  percentages  resulting 
from  conclusions  reached  by  other  methods  does  not 
indicate  the  correctness  or  incorrectness  of  the  results, 
unless  taken  in  connection  with  a  careful  study  of  the 
conditions  mentioned. 

This  fact  is  conclusively  proved  by  records  of  large 
public  utilities  in  the  United  States.  These  records 
show  that  percentage  increase  is  constantly  decreasing 
and  that  the  growth  during  the  period  when  the  com¬ 
pany  was  small  will  not  continue  at  the  same  percentage 
rate  after  it  has  attained  a  larger  size,  even  though  the 
territory  served  in  the  latter  case  may  be  larger  and  sub¬ 
ject  to  great  industrial  expansions; 
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Commonwealth  Edison  Company,  Chicago,  III. — Con¬ 
sider,  for  example,  the  energy  supply  of  this  company. 
During  the  five-year  period  from  1895  to  1900  this  item 
doubled  in  size  in  less  than  three  years  (an  increase  of 
more  than  26  per  cent  compounded  annually).  In  the 
period  from  1900  to  1910  the  growth  continued  to  double 
each  three  years,  but  slowed  down  so  that  from  1910 
to  1920  six  years  were  required  to  double  and  the  seven 
years  preceding  1925  were  required  to  double  the  energy 
supply. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — 
This  company,  which  serves  San  Francisco  and  a  con¬ 
siderable  portion  of  California  outside  this  city,  is  some¬ 
what  more  comparable  with  “Southeastern.”  The  energy 
supply  of  this  company  doubled  in  the  five-year  period 
from  1915  to  1920,  while  eight  years  preceding  1926 
were  required  to  double.  The  growth  of  this  item  was 


Table  V — Local  Fluctuations  of  Large  Customers 

Influence  Forecasts 

Energy  Sales  per  Customer  South¬ 
eastern  Power  &,  Light: 

1926 

1927 

1928 

Energy  sales,  kw.-hr . 

Elertnc  customers,  total  number. . 
Energy  per  customer,  kw.-hr . 

1,503,066,000 

205,838 

7,300 

1,679,376,253 

234,574 

7,150 

1,801,105,019 

281,396 

6,400 

Alabama  Power  Company  (affiliated 
company,  sales  deducted) : 

Energy  sales,  kw.-hr . 

Electric  customers,  total  number. . 
Energy  per  customer,  kw.-hr . 

954.656.319 

77,266 

12,400 

1,048,201,154 

88,748 

11,800 

1,054,076,141 

95,000 

11,100 

<3hio  Public  Service  Company: 

1923 

1924 

1925 

Energy  sales,  kw.-hr . 

Electnc  customers,  total  number  . . 
Energy  per  customer,  kw.-hr . 

373,390,000 

62,765 

6,000 

394,755,000 

87,641 

4,500 

465,350,000 

94,105 

4,950 

Detroit  Edison  Company: 

Energy  sales,  kw.-lir . 

Electnc  customers,  total  number  . 
Energy  per  customer,  kw.-hr . 

1,441,166,811 

455,092 

3,160 

at  a  rate  of  10.77  per  cent  compounded  annually  for  the 
ten  years  preceding  1925  and  6.27  per  cent  compounded 
annually  for  the  five  years  preceding  1925. 

Public  Sen'ice  Electric  Company,  Newark,  N.  J. — In 
this  company’s  case  energy  supply  increased  at  a  rate  of 
12.4  per  cent  com|X)unded  for  the  ten-year  period  and  at 
8.15  per  cent  comjxmnded  for  the  five-year  period  just 
preceding  1925.  The  growth  of  electric  revenue  of  this 
company  has  been  even  more  remarkable  than  that  of 
energy  supply,  the  revenue  having  increased  at  the  fol¬ 
lowing  rates;  13.7  per  cent  compounded  annually  for 
the  fourteen  years  preceding  1925,  14.3  per  cent  for  the 
ten  years  preceding  1925  and  11.2  per  cent  for  the  five 
years  preceding  1925. 

In  order  properly  to  outline  the  methods  at  present 
in  use  by  the  Southeastern  Power  &  Light  Company  to 
forecast  future  results  a  brief  outline  of  the  departments 
concerned  in  their  inter-relation  is  advisable: 

As  briefly  outlined  above,  the  Southeastern  Power  & 
Light  Company  consists  of  a  number  of  strictly  public 
utility  operating  companies,  also  construction,  engineer- 


Tablc  VII — Diversification  of  Energy  Sales,  1927,  of 
Southeastern  Power  &  Light  Company 


Item 

Residential  service . 

Commercial  lighting . 

Commercial  power . 

Industrial  power . 

Brick  plants . 

Cement  plants . 

Coal  mines . 

Cotton  gins . 

Cotton  mills . 

Cotton  oil . 

Electrochemical . 

Feed  and  grist  mills . 

Foundries  and  machine  shops. 
Graphite  plants . 

Ice  plants  and  creameries . 

Miscellaneous . 

Ore  mines . 

Paper  mills . 

Port  facilities . 

Public  utilities . 

Quarries . 

Steel  plants . 

U.  S.  Government . 

Water  works . 

Wood  works . 

Miscellaneous . 

Total . 


Ratio  of  Each  Item 


Sales,  Kw.-Hr. 

to  Total,  Per  ( 

73,128,328 

4.4 

80,508,903 

4.8 

129,545,589 

7.7 

(1,376,050,998) 

(81.9) 

11,721,994 

0.7 

66,429,464 

4.0 

80,668,611 

4.8 

6,102,358 

0.4 

396,922,199 

23.5 

35,800,694 

2. 1 

115,144,300 

6.9 

1,052,381 

0.1 

23,061,065 

1.4 

876,150 

46,516,490 

2.8 

23,059,776 

1.4 

16,859,630 

1.0 

5,072,643 

0.3 

952,138 

331.379,141 

19.4 

27,921,669 

1.7 

158,735,700 

9.5 

4,727,540 

0.3 

18,577,523 

l.i 

4,469,529 

0.3 

20,142,435 

1.2 

1,679,376,253 

100.00 

ing  and  non-utility  companies.  Engineering  is  done  by 
the  Southeastern  Engineering  Company,  which  is  a  non¬ 
profit  organization  doing  work  for  all  of  the  subsidiary 
companies. 

In  the  preparation  of  a  forecast  the  first  step  is  an  out¬ 
line  by  executives  of  particular  problems  to  be  solved  and 
indicating  the  amount  of  detail  desired  and  date  of 
completion. 

The  new-business  forces  of  the  Southeastern  Engi¬ 
neering  Company  then  undertake  actual  field  surveys  of 
existing  and  of  probable  new  customers,  from  which 
estimates  of  energy  sales,  customers  and  revenues  are 
deduced.  These  results  are  checked  by  population 
growth,  energy  used  by  manufacturers  and  many  other 
items  taken  from  federal  census  and  other  reports.  When 
the  commercial  forecast  is  completed  it  is  turned  over  to 
the  engineering  division  of  the  Southeastern  Engineer¬ 
ing  Company,  by  which  the  indicated  loads  are  plotted 
to  determine  load  centers.  These  load  centers,  togetlier 
with  total  energy  requirements,  are  then  studied  to  de¬ 
termine  the  generating  facilities  necessary,  as  well  as 
to  determine  transmission  line  and  substation  require¬ 
ments  to  carry  the  energy  from  its  source  to  such  load 
centers. 

In  Alabama  and  Georgia,  with  their  considerable  por¬ 
tion  of  hydro-electric  energy  and  with  variable  river 
flows  encountered  involving  both  run-of-river  and 
storage  sites,  a  great  deal  of  time  is  necessary  to  deter¬ 
mine  the  proper  co-ordination  of  hydro-electric  and 
steam-electric  stations.  This  subject  is  covered  in  a 


Table  VI — Energy  Supply,  Demand,  Generating  Capacity  and  Connected  Load  of 
Southeastern  Power  &  Light  Company 


Energy 

Supply, 

Kw.-Hr. 


1925  .  1.196,244,494 

1926  .  1,969,183,662 

1927  .  2,215,946,923 

1928  .  2,369.000.000 

1929  . 2,682,000,000 

1930  .  3,000,000,000 

1935 .  4,800,000.000 

1940  .  6,600,000,000 


Ratio  of 

Ratio  of 

Gener- 

Gener- 

Generating 

Ckmnecteil 

Maximum 

Load 

ating. 

atin^ 

Connected 

Capacity  to 

Load  to 

Demand, 

Factor, 

Capacity, 

Capacity, 

Load, 

Maximum 

Maximum 

Kw. 

Per  Clent 

Hp. 

Kva. 

Hp. 

Demand 

Demand 

284,000 

48.0 

750,000 

424,275 

638,749 

1.50 

419,000 

53.5 

1,207,565 

964,780 

1,238,122 

2.30 

2.20 

475,000 

53.2 

1,252,655 

966,953 

1,353,796 

2.08 

2. 12 

525,000 

51.5 

1,450,761 

1,189,000 

1,820,328 

2.26 

2.42 

600,000 

51.1 

1,550,000 

1,250,000 

1,850,000 

2.09 

2.30 

650,000 

52.7 

1,600,000 

1,325,000 

2,000,000 

2.04 

2.30 

1,050,000 

52.2 

2,100,000 

1,700,000 

2,700,000 

1.62 

1.  92 

1,500,000 

50.0 

2,500,000 

2,000,000 

3,500,000 

1.33 

1.74 
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paper  by  W.  E.  Mitchell  and  J.  M.  Gallalee  presented  be 
fore  the  World  Power  Conference  in  Switzerland 
in  1926. 

There  are,  however,  many  matters  of  policy  and  ex¬ 
pediency  involved  in  addition  to  strictly  engineering 
features.  In  some  cases  construction  of  hydro  plants 
must  be  started  in  order  to  comply  with  the  federal  water 
power  license  provisions.  The  cost  of  money  frequently 
affects  hydro-electric  construction. 

During  the  past  ten  years  the  presence  of  Wilson  Dam 
has  constantly  influenced  any  plans  that  might  be  made 
in  the  Southeastern  states.  A  potential  source  of  power, 
varying  with  seasons  and  years  from  100,000  hp.  to 
400,000  hp.  and  capable  of  producing  1,500,000,000 
kw.-hr.*  annually  of  primary  and  secondary  energy,  cannot 
be  overlooked  in  a  forecast  for  that  territory. 

After  the  engineering  division  has  completed  its  de¬ 
termination  of  probable  capital  additions,  the  finance  or 
economic  division  continues  the  forecast  by  combining 
revenues,  operating  exj)enses  and  capital  additions  to 
determine  a  plan  for  financing  the  entire  operations  and 
finally  arriving  at  surplus. 

In  forecasting  growth  we  have  found  certain  difficul¬ 
ties  imposed  by  executive  desires  in  addition  to  the  many 
difficulties  which  are  inherent  in  the  problem. 

Subsidiaries  of  the  Southeastern  Power  &  Light  Com- 
j)any  are  located  in  adjoining  territory,  and  while  this 
fact  is  advantageous  in  many  ways,  it  gives  rise  to  some 
problems  not  encountered  by  companies  whose  operations 
are  more  centralized  nor  by  companies  whose  operation? 
are  scattered  throughout  states  not  adjoining. 

In  spite  of  the  fact  that  the  territory  served  is  con¬ 
tinuous,  considerable  distances  separate  the  various  op¬ 
erations,  which  adds  materially  to  the  difficulty  of  collect¬ 
ing  information  and  to  variations  in  methods  used  in 
directing  operations  of  the  company. 

Forecasting  for  the  Southeastern  Power  &  Light 
Company  is  rendered  more  difficult  by  the  relatively 
large  blocks  of  power  used  by  comparatively  few  custom¬ 
ers.  As  a  result,  fluctuation  of  load  is  likely  to  be 
accentuated.  After  all.  however,  forecasts  serve  merely 
to  present  pictures  of  results  that  may  be  attained.  They 
do  not  go  sufficiently  into  detail  to  present  workable 
operating  or  financial  plans.  These  must  be  provided  by 
considerably  more  complete  studies,  which,  in  the  case 
of  the  Southeastern  Power  &  Light  Company,  take  the 
form  of  annual  budgets  and  continuous  studies  of  future 
loads,  generating  plants,  lines  and  substations. 

These  budgets  are  prepared  in  much  more  detail  than 
the  forecasts  and  present  outlines  for  operating  expenses, 
construction  expenditures,  cash  requirements  including 
new  money,  etc.  Budgets  are  presented  in  such  form 
that  departure  of  actual  from  estimated  results  may  be 
readily  detected  and  they  serve  as  the  true  operating  plan. 


Standardized  Lighting 
for  Filling  Stations 

By  W.  B.  Pepper  and  D.  P.  Stone 

Illuminating  Engineering  Departments 
Charles  H.  Tenney  &  Company,  Boston,  and 
Edison  Electric  Illuminating  Company  of  Boston,  Respectively 

The  “Coioniar’ 

gasoline  filling 
stations  of  the  Bea¬ 
con  Oil  Company  are 
well  known  in  the 
East  on  account  of 
features  of  their  con¬ 
struction  which  make 
them  readily  dis¬ 
tinguishable  to  the 
motoring  public.  The 
lighting  equipment 
has  been  prominent 
among  these  features 
from  the  standpoints 
of  illumination  and 
advertising  and  has 
recently  been  greatly 
Close-up  of  new  lighting  unit  improved  through  the 

co-operation  of  the 
illuminating  engineering  forces  of  the  Edison  and  Tenney 
companies.  Under  the  new  arrangement  of  equipment  an 
even  intensity  of  1  to  1.5  ft.-candles  has  been  obtained 
at  the  test  station,  with  about  the  same  wattage  as  initially 
installed  (1,900),  and  this  can  readily  be  increased  if 
desired  up  to  5  or  6  ft.-candles  by  substituting  500-  or 
750- watt  lamps  and  utilizing  the  improved  type  of  units 
on  all  standards. 

The  original  unit  used  in  all  “Colonial”  stations  con¬ 
sisted  of  a  16-in.  x  6-in.  opal  glass  globe  inclosed  within 
a  spherical  metal  basket  and  mounted  on  a  3-in.  diameter 
standard.  A  300-watt  clear  lamp  was  employed,  but  the 
results  were  unsatisfactory  since  the  major  portion  of 
the  light  was  not  distributed  within  the  working  area. 

Trials  at  Typical  Filling  Station 

A  typical  filling  station  was  selected  for  trying  various 
methods  of  solving  the  problem,  which  required  the  sup¬ 
ply  of  efficient  lighting  without  altering  the  outward 
appearance  of  the  original  equipment.  An  asymmetric 
prismatic  refractor  was  selected  and  bowl  refractors  pro¬ 
cured,  but  these  were  found  to  be  too  large  to  fit  inside 
the  opal  globes.  New  globes  were  specially  blown  of 
the  original  16-in.  diameter  but  with  neck  openings  of 
10  in.  By  means  of  a  makeshift  wooden  holder  it  was 


With  Lamp  Onfy  With  Refractor 

*  Horizontal  Position 


Effect  of  refractor  upon  distribution  of  flux 
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softened  without  destroying  the  distribution.  The  height 
above  ground  is  about  14  ft.  to  the  globe  center. 

These  tests  proved  that  the  following  requirements 
of  proper  illumination  had  been  fulfilled:  (1)  Sufficient 
intensity  for  efficient  station  operation;  (2)  even  in¬ 
tensity  of  illumination  over  the  entire  area;  (3)  free¬ 
dom  from  glare;  (4)  elimination  of  sharp  shadows. 

The  flexibility  of  the  system  is  shown  by  the  fact  that 
the  level  of  illumination  in  the  yard  may  be  raised,  as 
stated,  by  means  of  an  increase  in  lamp  size  to  500  or 
750  watts.  The  distribution  of  light  may  be  adjusted  to 
provide  an  even  intensity  of  illumination  over  practically 
any  area  by  raising  or  lowering  the  light  center. 

B "jj  100 waffs  . .  .  ^ 

300  waffs 


waffs}, 


500  waffs 


Details  of  new  unit,  shozving  globe,  refractor, 
supports  and  holder 


a  Pumps  a 


300, 

waffs 


300  waffs 


found  possible  to  as.semble  the  equipment.  Tests  were 
run  on  this  equijMnent  and  the  following  disadvantages 
uncovered:  (1)  The  lx)wl  refractors  did  not  deliver  the 
required  fan-shaped  distribution;  (2)  sharp  shadows  re¬ 
sulted  from  the  network  of  the  basket;  (3)  difficulty 
was  encountered  in  assembling  the  equipment  and  in 
relamping. 

/\n  asymmetric  dome  refractor  was  next  used  in  place 
of  the  bowl  refractor.  A  new  holder  with  supporting 
arms  for  the  refractor  had  to  be  made  for  this  test.  The 
results  showed  that  the  desired  fan-shape  distribution 
had  now  been  obtained  and  that  the  difficulty  of  as¬ 
sembling  and  relamping  had  been  eliminated,  but  that 
objectionable  shadows  were  still  present. 

'fhe  problem  now  was  to  eliminate  these  shadows 
without  destroying  the  distrilnition  from  the  refractor. 
New  globes  with  a  very  light  opal  flash  were  tried.  The 
distribution  remained  practically  unchanged  but  the 
shadows  were  still  undesirable.  Another  set  of  globes 
with  four  varying  degrees  of  acid  etching  was  made  up 
and  tested.  From  these  the  correct  degree  of  etching 
was  determined  and  the  final  tests  were  made. 

Four  globes  of  the  same  density  were  obtained.  Metal 
adapters,  to  support  the  refractors  and  the  new  globes, 
were  attached  to  the  old  6-in.  holders.  To  all  outward 
dpi)earances  the  new  units  were  the  same  as  the  original 
ones  and  it  was  found  that  the  shaq^  shadows  had  been 


/Co  o  C\JS0  waffs 

'/SO  waffs  \ 


fOO  waffs  ^ 


100} 

waffs 


A  New  unif  wifh  holophane  O.  £.  asymmefnc  ofome  refracfor 
ancf 300-waff  c/ear  /amp 
B  Old  unif  wifh  JOO-waff  lamp 

C  Presenf  units  dropped  so  that  bottom  of  ref  lector  is 
level  with  lower  edgie  of  dome 


The  possibilities  in  energy  sales  range  from  6,000  to 
14,000  kw,-hr.  per  annum  per  station. 

The  above  solution  of  the  problem  has  led  the  Beacon 
Oil  Company  to  adopt  this  equipment  as  a  standard  for 
all  of  its  300  stations. 

The  lighting  units  are  wired  each  on  a  separate  circuit 
to  allow  for  flexibility  in  operation  and  the  use  of  larger 
lamps  when  desired.  The  globes  and  holder  adapters 
were  supplied  by  the  Graybar  Electric  Company  and  the 
General  Electric  Company  furnished  the  Holophane  re¬ 
fractors  employed.  Excluding  wiring  and  installation 
the  cost  per  unit  was  approximately  $10. 


Nicjht  view  of  typical  improved  filling  station  lighting 
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Rural  Line  Economics 


in  Maine 


Results  of  seven  years’  development  justify 
five-year  amortization  policy.  One-sixth  of 
the  farms  in  central  Maine  served  electrically 


By  G.  S.  Williams  and  W.  F.  Wyman 

I’ice-Prcsidcnt  and  General  Manager  and  Distribution  Engineer,  Respectively, 
Central  Maine  Power  Company,  Augusta,  Me. 


AT  THE  suggestion  of  the  Electrical  World  the 
experience  of  this  company  in  rural  line  develop- 
-^ment  from  1921  to  1927  is  presented  to  its  readers 
in  view  of  the  wide  interest  of  the  power  industry  in  the 
problem  of  serving  the  farmer.  Beginning  with  1921, 
the  extensions  made  each  year  have  been  analyzed  from 
the  standpoints  of  investment  requirements,  revenue  and 
return.  The  policies  of  the  company  are  outlined  and 
the  trend  of  return  upward  noted  as  the  extensions  com¬ 
pleted  in  each  year  respond  to  use  and  the  passage  of 
time.  It  is  believed  that  no  other  company  east  of  the 
Mississippi  River  serves  so  large  a  percentage  of  the 
farms  in  or  logically  a  part  of  its  territory.  In  round 
numbers  the  return  on  these  rural  extensions  (which 
reach  about  17  per  cent  of  the  farms)  including  lines, 
service  loops,  transformers  and  meters,  but  no  internal 
equipment,  ranges  from  17  to  25  per  cent  per  annum, 
depending  on  their  years  of  service.  Nearly  $700,000 
has  been  expended  on  these  extensions  during  the  past 
seven  years. 

In  1925  the  company  established  a  rural  service  depart¬ 
ment  to  work  with  the  farmers  in  solving  their  elec¬ 
trification  problems.  Since  then  the  progress  in  this 
field  has  been  remarkable.  Of  the  50,000  farms  in 
Maine,  about  half  lie  within  this  company’s  territory  and 
about  4,000  more  lie  within  areas  which  would  logically 
be  served  by  the  Central  Maine  company  if  service  were 
extended.  Of  this  number  4,322  farms  were  receiving 
service  at  the  end  of  1927,  so  that  about  16.5  per  cent 
of  the  total  number  of  farms  in  the  territory  are  receiv¬ 
ing  service.  Almost  half  of  these  customers  were  added 
during  1926-27. 


to  be  shown  if  the  line  is  to  be  built.  The  prospective 
customers  are  then  asked  to  guarantee  (or  help  reduce) 
the  investment,  and  the  actual  method  followed  may  die 
one  of  the  following  three  or  a  combination  of  these : 

1.  By  an  individual  or  collective  guarantee  of  the  neces¬ 
sary  return  for  a  stated  period  of  years. 

2.  By  a  contribution  toward  the  costs  of  construction 
in  money,  labor  or  material. 

3.  By  an  abatement  of  taxes  for  a  period  of  years. 


Summary  of  Rural  Extensions  Completed  Since  1920, 
Central  Maine  Power  Company 


(Cents  Omitted) 


Contri- 

Total 

Total 

Total 

butions 

Cost 

Miles 

Estimated  Invest- 

by 

Net 

Bare 

Year 

Built 

Cost 

ment*  Ctistomers 

Cost 

Line 

1921. 

.  38.8 

$50,007 

$51,711 

$896 

$50,815 

$39,410 

1922 

.  33.25 

39,032 

43,861 

5,032 

38,829 

32,030 

1923 

.  30.82 

39,254 

43,650 

6,601 

36,949 

32,937 

1924 

.  23.4 

39,708 

40,924 

2,695 

38,228 

32,520 

1925 

.  39.4 

52,379 

51,626 

2,800 

48,826 

42,020 

1926. 

.  104.3 

201,456 

205,493 

35  037 

169  655 

121  800 

Total  ...  270  0 

$421,838 

$437,267 

$53,064 

$383,303 

$300,720 

1927 

.  114.9 

139,392 

147,129 

6,441 

141,687 

108.835 

Cost 

Trans- 

Esti- 

Invest- 

formers. 

Cos„  Cost  p>er  mated  Cus- 

ment 

6  Per  Cent 

Services 

of  Mile  of  No.  of  tomers 

per 

Int.  on 

and  < 

Sub-  Bare  Cus- 

per 

Cuj»- 

Construe- 

Year 

Meters  stations 

Line  tomers  Mile 

tomer 

tion 

1921 

$11,551 

.  $1,013  365 

9.  4 

$141 

$53 

1922 

9,959 

$769 

963  271 

8.  1 

161 

301 

1923 

8,979 

1,444 

1,066  273 

8.8 

159 

304 

1924 

8,243 

1,389  257 

10  9 

159 

161 

1925 

8,201 

1,055  328 

8.3 

157 

168 

1926 

27,490 

5,592 

1,167  718 

6  8 

286 

2,150 

Total 

$74,4*26  $7,806  $1,112  2,212 

8. 1 

$197 

$2,219 

1927 

23,895 

802 

.  625 

5.4 

238 
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Basic  Policies 

While  it  is  true  that  no  definite  rules  can  be  laid  down 
which  will  be  capable  of  meeting  all  conditions  in  dif¬ 
ferent  sections  of  the  country,  the  underlying  principles 
of  any  successful  rural  electrification  plan  are  essentially 
the  same  everywhere.  The  basic  question  is  whether  the 
farmer  will  be  able  to  use,  with  profit  to  himself,  suffi¬ 
cient  electricity  so  that  the  return  to  the  company  will  be 
at  least  equal  to  meeting  the  actual  fixed  charges  and 
operating  costs  involved  in  serving  him. 

In  making  agreement  as  to  the  basis  on  which  exten¬ 
sions  will  be  made,  our  policy  is  personally  to  visit  the 
individuals  or  committees  desiring  service  and  to  go  over 
with  them  the  distance  involved  and  the  number  of  pos¬ 
sible  customers,  an  estimate  then  being  made  up  by  the 
operating  department  as  to  the  actual  cost  of  building  the 
line.  On  this  estimate  is  based  the  amount  of  return 


♦The  investment  includes  the  rural  line  extensions  with  poles,  insulators,  hard¬ 
ware,  transformers,  lightninit  arresters,  substation  equipment,  if  necessary,  services 
and  meters.  It  does  not  include  any  other  equipment  back  of  the  extension  or  oo 
the  cust.imer’s  premises. 


The  period  over  which  the  company  now  asks  for 
guarantees  is  five  years  unless  special  cases  occur,  the 
theory  being  that  a  customer  having  agreed  to  pay 
for  a  certain  amount  of  electricity  monthly  will  equip 
himself  to  make  use  of  the  amount  so  paid  for,  and  that, 
having  done  so,  he  will  continue  to  do  so  after  the  expira¬ 
tion  of  the  contract.  Thus  from  a  study  of  the  above 
policies  it  is  apparent  that  there  are  two  main  problems 
necessarily  related : 

(a)  That  where  the  customer  is  asked  to  guarantee 
a  return  on  the  investment  construction  costs  are  impor¬ 
tant  and  their  control  receives  much  attention.  We 
insist  on  standard  construction,  and  in  laying  out  lines 
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plan  for  increased  voltage  if  necessary  to  furnish  ample 
capacity  for  future  growth.  Continuity  of  service  is  a 
major  objective. 

(b)  That  in  order  to  insure  the  success  of  the  five- 
year  contract  it  is  necessary  to  show  the  farmer  in  how 
many  ways  he  can  use  up  his  guaranteed  revenue  and 
still  do  so  with  profit  and  convenience  to  himself.  One 
of  the  main  accomplishments  of  our  rural  service  de¬ 
partment  has  been  in  this  field  and  will  be  discussed  later. 

Construction  Problems 

Our  distribution  systems  in  Maine  include  a  few  large 
centers,  but  for  the  most  part  serve  smaller  towns  and 
villages  with  lines  extending  far  into  the  country,  so  that 
immediately  we  are  faced  with  a  voltage  problem  as  well 
as  with  an  economic  one.  The  roads  vary  in  quality, 
but  are  being  improved  even  in  many  remote  areas. 
Ledgy  ground  prevails,  especially  in  the  coastal  districts. 
Many  well-wooded  areas  also  exist.  The  tendency  is 
toward  increasing  costs  as  rural  extensions  are  pushed 
further  afield.  Higher  voltages  are  required  in  some 


Our  standards  of  construction  call  for  30-ft.  poles 
throughout,  but  in  the  past  two  years  we  have  used  25-ft. 
poles  on  some  extensions,  making  a  difference  in  cost 
of  $2  to  $3  per  pole.  The  25-ft.  poles  are  used  only 
where  joint  construction  would  be  impossible.  This  also 
in  many  cases  enables  the  farmer  to  supply  the  poles 
as  a  contribution  when  he  could  not  meet  the  former 
30-ft.  requirement.  In  recent  years  we  have  also  made 
use  of  bare  copper  wire  instead  of  weatherproof,  making 
for  No.  6  a  difference  of  30  lb.  per  thousand  feet. 

Native  cedar  poles  are  generally  employed  and  the  pole 
spacing  ranges  from  140  to  160  ft.  In  some  cases  alumi¬ 
num  wire  is  used.  Extensions  are  usually  single-phase, 
2.300-volt,  or  4,000-volt,  four-wire  lines,  some  6,600-volt, 
three-phase  and  some  two-wire,  6,600-volt  service  being 
used.  For  very  long  lines,  say  10  miles,  we  use  11,000- 
volt,  four-wire  service. 

Excellent  progress  has  been  made  in  the  past  two  years 
in  contacts  with  rural  customers.  The  company  has  a 
representative  fully  acquainted  with  the  details  of  farm 
work  and  his  efforts  to  acquaint  the  farmers  with  the 


Revenue  from  Rural  Lines  Rises  ‘with  Years  of  Use 


- - First  Year - -  - Second  Year - s  . - Third  Year - . 

Estimated  Per  Cent  Per  Cent  Per  Cent 


Year  Revenue  Meters  Revenue  Return  Meters  Revenue  Return  Meters  Revenue  Return 

1921  .  $9,075  286  $6,356  12.4  344  $9,481  17.5  389  $10,306  18.25 

1922  .  8,468  208  4,497  10.9  317  6,880  14.1  363  8,737  17.5 

1923  .  5,945  253  6,308  15.3  238  7,030  16.9  255  7,410  17  4 

1924  .  8,215  226  7,282  18.2  258  3,290  19.9  307  9,706  21.9 

1925  .  10,031  287  8,380  17.5  311  9,596  18.5  .  . 

1926  .  35,836  829  39,628  20.2  .  ... 


Total .  $77,569  2,069  $72,933  17  4  1,468  $41,079  17.3  1,314  $38,210  18  7 

1927 .  $34,697  735  .  ....  .  .  ....  .....  ....... 


•Fourth  Year - .  - Fifth  Year - -  . - Sixth  Year- 


Year 


Meters  Revenue 


Per  Cent 

Return  Meters 


Per  Cent 

Revenue  Return  Meters 


Revenue 


Per  Cent 
Return 


.Xverace, 

Revenue 


1921  .  448  $12,441  20.65 

1922  .  406  12,101  23.2 

1923  .  275  8,394  19.2 

1924  .  .  . 

1925  .  .  . 

1926  .  .  . 


ToUl .  1,129  $32,937  21.2 


487  $14,423  23.5  587  $16,270  25.0  $11,546 

477  13,356  23  8  ...  .  ...  10,231 

.  ....  ...  ....  7,285 

.  ....  ...  ....  8,426 

.  ....  ...  ....  9,238 

.  ....  ...  ........  ....  39,528 


964  $27,779  23  7  587  $16,270  25.0 


cases  and  in  general  we  are  now  trying  to  meet  the  prob¬ 
lem  in  the  less  accessible  country.  Owing  to  the  atten¬ 
tion  paid  to  engineering  construction  economies,  we  have 
actually  lieen  able  to  reduce  costs,  and  especially  in  the 
past  two  years  have  effected  substantial  savings  by  mak¬ 
ing  certain  changes  in  labor,  tools  and  materials  without 
.sacrificing  construction  quality. 

The  labor  cost  in  a  pole  line  amounts  to  quite  an  item. 
Our  regular  line  crews  have  headquarters  at  certain 
points,  most  of  the  city  crews  being  paid  fairly  high 
wages.  If  they  are  away  from  home  we  have  to  pay  a 
portion  of  their  board.  If  we  transport  them  to  remote 
places  exjiense  arises.  In  1926  we  tried  to  overcome 
such  expense  by  sending  a  trained  man  with  a  Ford  truck 
into  the  field,  authorizing  him  to  hire  his  men  locally.  A 
considerable  saving  followed  in  actual  lalior  as  well  as  in 
boartl  and  expense.  The  plan  has  since  been  followed 
wherever  possible.  Another  plan  is  to  get  work  done 
at  a  unit  price.  In  a  number  of  cases  we  get  holes  dug 
for  $1  each,  against  a  former  cost  of  $1.50  to  $2.  Often 
the  customers  getting  service  are  glad  to  do  this  excava¬ 
tion  as  a  contribution. 

We  have  used  a  1-ton  Ford  truck  for  the  past  two 
years  and  larger  trucks  when  required.  Holes  are  dug 
with  a  post-hole  digger  at  an  approximate  cost  of  from 
$1.64  to  $2.17  in  fair  ground  where  rocky  soil  is  not  a 
handicap.  We  use  portable  air  compressors  for  drilling 
rocky  material  and  so  have  cut  costs  somewhat  here. 


company’s  viewpoint  have  lieen  marked  with  success. 
We  are  also  co-operating  with  various  farm  bodies  in 
an  endeavor  to  line  up  new  policies  in  rural  electrifica¬ 
tion.  Our  rural  agent  is  a  member  of  the  Maine  Federa¬ 
tion  of  Agricultural  Associations,  the  New  England 
Council  and  the  Grange.  A  better  understanding  has 
been  created  between  the  company  and  the  farming  com¬ 
munities  and  this  has  spread  to  individuals  all  along  the 
line. 

To  show  the  farmer  what  can  be  done  electrically  in 
his  work  we  have  completely  electrified  three  demonstra¬ 
tion  farms  in  the  poultry,  retail  milk  and  dairy  fields. 
The  College  of  Agriculture  of  the  University  of  Maine 
is  co-operating  with  us  and  extensive  data  are  being 
obtained  from  individually  metered  apparatus  units  under 
the  observation  of  Prof.  M.  D.  Jones.  The  home  eco¬ 
nomics  department  of  the  university  is  also  interested  in 
this  work.  The  committee  on  rural  electrification  of  the 
Maine  Federation  of  Agricultural  Associations  is  also 
actively  interested  in  these  demonstration  farms.  A  very 
real  interest  in  electric  service  on  the  farm  is  growing 
throughout  our  territory. 

A  check-up  has  lately  been  made  of  all  rural  construc¬ 
tion  on  our  system  since  1920  and  these  figures  show  that 
in  1927  we  built  175.9  miles  of  rural  lines  (total  appro¬ 
priation,  covering  some  work  completed  in  1928)  at  a 
cost  of  $268,550,  which  is  almost  double  the  work  of 
1926  and  about  five  times  as  much  as  any  year  previous. 
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The  accompanying  tabulation  gives  the  economic  results 
of  this  work. 

This  analysis  includes  practically  all  the  rural  exten¬ 
sions  built  over  this  period.  In  some  cases  the  extensions 
serve  villages  and  summer  business,  but  the  company’s 
policy  is  the  same  regarding  all  extensions,  and  the  data 
are  interesting  even  if  they  do  not  in  every  case  repre¬ 
sent  purely  farm  business.  In  a  few  cases  extensions 
have  been  omitted  on  account  of  being  overbalanced  by 
the  presence  of  large  power  customers.  As  prepared,  the 
years  1921  to  1926  inclusive  were  first  summarized,  and 
as  the  1927  data  were  obtained  later,  these  last  have  been 
added. 

The  data  are  presented  for  the  individual  extensions 
by  years  with  a  summary  of  the  years  at  the  end  show¬ 
ing  the  return  attained  by  cumulative  use  of  the  facil¬ 
ities.  Interest  is  computed  at  6  per  cent  on  the  contribu¬ 
tions  of  the  customers.  In  figuring  the  percentage  return 
yielded  by  the  revenue,  this  amount  of  interest  is  added 
to  the  revenue  and  the  ratio  of  this  total  to  the  invest¬ 
ment  is  shown  as  the  return.  Some  extensions  have 
shown  a  considerable  increase  in  the  number  of  meters 
added  from  the  first  year  to  the  last.  This  increases  the 
total  investment,  and  to  be  fair  we  have  added  $50  per 
meter  to  the  original  investment  whenever  there  is  an 
increase  in  the  number  of  meters  over  the  first  year  of 
service. 


Rates  Downward,  Revenue  Stationary 

The  trend  of  residential  rates,  consumption  and 
revenue  is  very  definitely  shown  in  a  tabulation  in 
the  year  book  and  annual  report  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of  Baltimore  for  1928. 

Perhaps  the  most  striking  feature  brought  out  by 
comparisons  covering  the  last  ten  years  is  the  .virtually 
constant  average  revenue  per  customer  throughout  that 
period,  despite  decreasing  rates.  In  a  most  remarkable 
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Increasing  use  counteracts  falling  rates 


way  changes  in  consumption  have  balanced  changes  in 
rates.  The  revenue  has  ranged  between  a  minimum  of 
$28.30  and  a  maximum  of  $31.37.  In  1919  it  was  $28.65. 
In  1927  it  was  $28.30  and  in  1928  $29.88.  Rates,  after 
minor  fluctuations  from  1919  to  1922,  w^hen  they  aver¬ 
aged  7.44  cents,  decreased  steadily  to  5.48  cents  in  1928. 
Meanwhile  the  consumption  per  customer  rose  from  390 
to  545  kw.-hr.  in  1928. 


Setting  Customers  an  Example 

CONSPICUOUS  example  of  how  a  utility  may 
show  the  way  in  electrical  advertising  is  afforded  by 
the  displays  on  the  new  building  of  the  Sioux  City 
(Iowa)  Gas  &  Electric  Company.  The  elaborate  char¬ 
acter  of  the  display  is  apparent  from  the  accompanying 
picture.  According 
to  J.  Hall  Truman 
of  this  company,  the 
flame  effect  at  the 
top  of  the  building 
is  secured  by  the  use 
of  red,  amber,  orange 
and  yellow  lamps 
operated  by  a  Hotch¬ 
kiss  “Silent  Flasher,” 
a  product  of  the 
Cranblatt  Manufac- 
t  u  r  i  n  g  Company, 

Milwaukee,  W  i  s  . 

The  words  “Gas — 

Service  —  Electric” 
are  also  flasher- 
operated.  so  that  the 
effect  is  of  reading 
in  the  order,  “Serv¬ 
ice — G  a  s — Electric- 
Service.”  The  double 
side  strips  add  the 
appearance  of  height 
to  the  building  and 
burn  continuously,  as 
does  also  the  scroll 
design  across  the  top.  Over  the  transom  windows  is  an 
interchangeable  letter  sign  on  which  seasonal  and  other 
messages  may  be  shown.  At  either  end  of  this  are  neon 
showers  in  colors.  The  control  arrangement  for  the 
entire  display  consists  of  two  magnetic  breakers  operated 
by  Tork  clocks.  An  interesting  feature  of  the  installa¬ 
tion  is  that  it  is  the  first  in  Iowa  to  use  the  recently 
developed  inside  colored  standard  base  lamps  which 
were  furnished  by  the  Westinghouse  Lamp  Company 
through  the  McGraw  Electric  Company.  The  design 
and  construction  of  the  display  is  the  work  of  the  Gen¬ 
eral  Outdoor  Advertising  Company. 

The  maintenance  of  this  display  has  been  adequately 
considered  in  the  design.  In  each  of  the  double  strips 
an  iron  ladder,  which  is  reached  from  the  windows  of  the 


Setting  a  good  example 

Electrical  advertising  display  on  new 
building:  of  Sioux  City  Gas  &  Electric 
Company. 


Table  of  Lamps  in  Sioux  City  Gas  &  Electric 
Company  Sign  Display 


Location  Lamps  Sise  Type  Color  Total  Watts 

Flame  effect .  675  10  S-14  R.  A.  O.  Y.  6,750 

Flame  base .  174  25  A- 1 9  G  4,350 

Channel  letters .  215  25  A- 1 9  B  5,375 

Scroll  border .  368  10  S-14  R.  A.  O.  Y.  3,680 

Side  stripe .  1,000  » 10  S-ll  R.  A.  O.  Y,  10,000 

Letter  sign .  168  60  P.S.  I.F.  10,080 

Border  stripe .  580  10  S-ll  R  5,800 

Showers .  . .  Neon  . 


46,035 


third  and  fourth  floors,  is  permanently  installed.  Another 
ladder  extending  down  from  the  cornice  of  the  building 
on  the  side  and  near  the  front  permits  access  to  an  angle- 
iron  footrail  extending  across  the  front  below  the  main 
sign.  The  flame  effect  can  be  reached  by  a  ladder  from 
the  roof. 
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want  an  installation  exactly  like  that,**  said  an  industrial  plant  manager 
when  shown  the  contrast  between  old  and  modern  industrial  lighting 

Each  of  the  Illustrations  above  had  a  four-minute  exposure  and  gives  a  true  comparison  between  an  old  section 
of  an  industrial  plant  having  li  foot-candles  and  a  relighted  section  with  an  average  intensity  of  20  foot-candles. 


20-Foot-Candle  Intensity 
for  Industrial  Plant 

CONSOLIDATION  of  several  oil  well  tool  manu¬ 
facturers  and  the  remodeling  and  enlarging  of  the 
shops  of  the  Byron  Jackson  Company,  Inc.,  Los  Angeles, 
presented  an  excellent  opportunity  for  lighting  salesmen 
to  sell  the  customer  a  lietter  lighting  job.  Through  the 
efforts  of  the  lighting  specialist  of  the  Southern  California 
Edison  Company  and  manufacturers’  representatives  the 
customer  was  induced  to  abandon  his  plan  to  extend  the 
old  .system  of  lighting  and  to  install  modern  industrial 
units  giving  uniformly  high  intensity  throughout  the  shop. 

The  accompanying  illustrations  show  the  striking  con¬ 
trast  between  the  old  and  the  new  lighting.  Where  for¬ 
merly  800  watts  per  hay,  giving  foot-candles,  was  used, 
there  is  now  in  the  relighted  section  4,000  watts  per  bay, 
giving  an  intensity  of  20  foot-candles.  In  a  section  of 
the  sho])  where  special  tools  are  made  which  require 
exacting  machining  the  average  intensity  is  32  foot-can¬ 
dles.  Storage  spaces  were  provided  with  a  minimum  of 
5.3  foot-candles,  offices  15  foot-candles  and  the  drafting 
nxmi  25  foot-candles. 

'Fhe  lighting  layout  was  made  by  a  representative  of 
the  Holophane  company  and  this  company’s  equipment 
was  used  throughout.  Officials  of  the  Byron  Jackson 
Company  are  highly  enthusiastic  over  the  new  lighting 
installation  and  gladly  indorse  high  intensity  illumination 
to  other  industrial  plant  managers  who  view  the  installa¬ 
tion.  One  large  industrial  ])lant  manager  took  one  look 
through  the  door  of  the  plant  and  said,  “I  want  an 
installation  exactly  like  that."  Later  he  decided  to 
increase  the  intensity  by  50  per  cent. 

Arc  Welding:  May  Be  a  Necessity 

“  WELDING  is  not  offered  as  a  panacea  for  all 

troubles  hut  as  a  manufacturing  ])rocess  that  will 
eventually  eliminate  at  least  85  ]kt  cent  of  all  castings, 
forgings,  and  nialleahles  and  100  i)er  cent  of  all  rivets 
in  the  design  of  all  products  now  made  by  these  methods,” 
said  J.  F.  Lincoln,  president  of  the  Lincoln  Welding 
Company,  r.t  the  recent  New  England  Industrial  Heating 
Conference. 

‘‘This  substitution  will  be  forced  on  all  manufacturers 
l)ecause  the  change  will  result  in  a  saving  which  on 


the  average  exceeds  25  per  cent  of  the  previous  cost  of 
the  part  designed. 

‘‘At  first  this  saving  can  be  pocketed  by  the  manufac¬ 
turer  who  applies  this  method.  Soon,  however,  this 
advantage  will  disappear  because  of  com{)etition  and  the 
new  method  will  be  necessary  if  the  manufacturer  is  to 
stay  in  his  field  at  all.” 


Letters  from  Our  Readers 


Indirect  Benefits  of  Socket  Radio 

To  the  Editor  of  the  Elf.ctrical  World: 

The  editorial  in  the  March  9  issue  of  the  Elf.ctrical 
W'oRLD  on  ‘‘Radio  Contributes  Eleven  Million  Dollars" 
will  undoubtedly  do  much  toward  emphasizing  the  im¬ 
portance  of  the  radio  as  an  additional  load  builder.  I 
feel,  however,  that  your  estimate  of  the  energy  tisc 
resulting  directly  from  the  introduction  of  radios  into 
homes  equipped  for  electric  service  is  far  below  that 
actually  ex])erienced.  It  is  my  belief  that  the  “secondary" 
electrical  load  attributable  to  the  use  of  radios  is  of  even 
greater  economic  importance  than  the  “primary”  load 
represented  by  the  radio  equipment  itself. 

The  introduction  of  a  radio  into  a  household  effects 
changes  of  habits  which  materially  influence  the  use  of 
electricity.  The  number  of  hours  of  use  of  the  .home 
is  undoubtedly  greatly  increased.  People  who  have  a 
radio  to  bring  their  entertainment  to  them  stay  at  home 
more  and  go  to  bed  later.  The  majority  of  them  do  not 
darken  their  homes  while  listening  to  the  radio.  Many 
of  them  are  prone  to  indulge  in  percolated  coffee,  toasted 
sandwiches  or  other  refreshments  before  retiring. 

The  $10,046,400  income  based  on  the  60-watt  (“aver¬ 
age")  radio  set  in  use  for  twenty  hours  a  week  would  be 
matched  by  that  from  a  single  60-watt  lamp  in  use  at 
the  same  time.  Is  it  not  conservative  to  assume  that  the 
“secondary”  load  due  to  the  increased  use  of  an  electrically 
equipped  home  because  of  a  radio  exceeds  in  amount  the 
load  represented  by  the  radio  itself?  The  former  load 
is  not  as  easily  e.stimated  as  the  latter,  but  it  undoubtedly 
is  the  more  important  one.  ^  Bfrg 

(^hicago  Central  Station  Institute,  •  -  .  - 

Chicago. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Steam  Generation  at  High  Pressures 
and  Temperatures. — St.  Loeffler. — 
This  article  is  a  highly  interesting  com¬ 
mentary  on  the  generation  and  use  of 
steam  at  high  pressures  and  tempera¬ 
tures.  It  is  also  an  argument  for  the 
superiority  of  the  Loeffler  "steam  pump¬ 
ing”  boiler  over  other  existing  types  for 
successful  service.  In  spite  of  the  con¬ 
troversial  nature  of  the  author’s  argu¬ 
ment  the  comparisons  are  presented  here 
in  the  belief  that  they  will  stir  up  much- 
needed  hard  thinking  on  the  subject  and 
lead  to  worth-while  discussions  from 
interested  readers.  This  first  section  of 
the  paper  deals  with  other  types  of 
boilers.  The  concluding  part,  to  appear 
shortly,  will  discuss  the  Loeffler  boiler. 
— Potver,  March  19,  1929. 

Manitoba  Power  Company  Completes 
Great  Falls  Development. — Few  enter¬ 
prises  have  contributed  more  to  the  in¬ 
dustrial  development  of  Manitoba  and 
western  Canada  than  the  building  of  the 
Great  Falls  development  on  the  Winni¬ 
peg  River  of  the  Manitoba  Power  Com¬ 
pany,  a  subsidiary  of  the  Winnipeg 
Electric  Company.  Situated  about  12 
miles  above  Lac  du  Bonnet,  it  is  one  of 
the  latest  and  most  modern  hydro-elec¬ 
tric  developments.  A  summary  of  the 
available  power  on  this  reach  of  the 
river  under  regulated  flow'  of  20,0(X) 
''ec.-ft.  continuously  throughout  the  en¬ 
tire  year  is  418,000  hp.  The  generators 
are  of  the  vertical  type,  20,000  kw'. 
capacity,  generating  11.000  volts,  60 
cycles,  alternating  current,  and  are 
provided  with  150-kw.  direct-connected 
exciters. — Electrical  News  (Canada), 
March  1,  1929. 

Transmission,  Substations 
and  Distribution 

The  Science  of  Cable  Sheath  Effects. — 
P.  Dunshe.ath. — Although  not  unusual, 
it  is  sometimes  advisable  to  employ 
single-core  cables  for  carrying  alternat¬ 
ing  current.  At  the  high  voltages  now 
being  adopted  for  bulk  transmission  the 
practice  of  employing  single-conductor 
cables  is  increasing,  but  af  the  lower 
voltages  it  is  only  in  exceptional  cir¬ 
cumstances.  and  usually  only  in  short 
lengths.  The  changing  magnetic  field 
around  a  conductor  carrying  alternating 
current  will,  of  course,  generate  elec¬ 
tromotive  forces  in  any  metal  in  the 
vicinity,  whether  a  lead  sheath  or  an 
armoring  tape  or  wire.  If  a  complete 
circuit  exists  in  which  this  emf.  can 
cause  a  current  to  flow,  then  energy 
loss  will  take  place.  The  magnitude  of 
the  loss  in  single-current  cable  sheaths 
‘lepends  on  five  factors:  The  current 
in  the  conductor,  the  frequency  of  sup¬ 
ply,  the  dimensions  of  the  cable,  the 
distance  between  cable  centers  and  the 


specific  resistance  of  the  cable  sheath. — 
Distribution  of  Electricity  (England), 
February,  1929. 

Laws  Governing  the  Allocation  of 
Losses  and  Costs  in  Transformers. — 
G.  Petroff. — The  author  considers  a 
line  of  transformers  of  given  ratings, 
with  the  same  utilization  of  electro¬ 
magnetic  material  and  with  constant 
iron  and  copper  factors.  For  this  line 
he  finds  the  conditions  under  which  the 
losses  and  costs  of  the  active  material 
are  a  minimum.  In  addition,  he  in¬ 
vestigates  the  influence  of  the  short- 
circuit  breakers  on  the  main  dimensions 
of  the  transformer  and  the  effect  of  mag¬ 
netic  induction  on  the  magnetizing  cur¬ 
rent. — Magazine  of  Theoretical  and 
Experimental  Electrotechnics  (Russia), 
November,  1928. 

Rotary  Converter  Station,  Thorndon, 
New  Zealand. — In  the  earlier  automatic 
substations  of  the  Wellington  City 
Council  operation  was  obtained  either 
by  load  demand,  remote  control  by  two 
pilot  wires,  or  by  means  of  a  time 
switch,  the  operations  of  the  gear  being 
entirely  automatic,  including  control  of 
the  machines  and  direct-current  feeder 
contactors,  and  no  direct  indication  is 
given  to  the  main  station  operator. 
.Supervisory  control  gear  has  been  de¬ 
veloped  and  used  in  the  new  substation 
to  allow  of  full  control  of  substation 
rotary  converters  and  direct-current 
feeders  by  a  central  operator,  while  re¬ 
taining  the  full  automatic  features.  In 
either  case  the  sequence  of  operations  is 
as  follows :  The  energizing  of  the  master 
contactor  completes  the  control  circuit 
from  an  auxiliary  transformer ;  as  a  re¬ 
sult,  the  brushes  on  the  machine  are 
raised,  the  starting  contactor  and  main 
oil  circuit  breaker  are  closed;  should 
the  machine  build  up  with  wrong  polar¬ 
ity,  a  field  contactor,  controlled  by  a 
polarized  relay,  operates  to  correct  it, 
a  matter  of  two  or  three  seconds  only; 
the  starting  contactor  is  then  opened 
and  the  running  contactor  closed,  put¬ 
ting  the  machine  onto  full  voltage ;  when 
the  brushes  are  lowered  and  field  built 
up,  the  machine  is  connected  to  the 
direct-current  busbars  through  steps  of 
limiting  resistance,  which  are  then  cut 
out  by  shunting  contactors  if  excessive 
current  is  not  passing. — Electrical  Times 
(Australia),  January  26,  1929. 


Generation ,  Control ,  S<w itch i ng 
and  Protection 

Protection  Against  Short-Circuits  in 
Three-Phase  Industrial  Plants.  —  W. 
Knopfmacher. — For  economical  rea¬ 
sons  it  is  not  always  prudent  to  select 
the  automatic  circuit  breakers,  etc.,  for 
the  short-circuit  currents  to  be  expected 
under  normal  conditions.  Steps  should 
rather  be  taken  to  limit  them.  The 
means  to  this  end  is  chiefly  the  insertion 
of  damping  resistances  in  the  conductors 
between  the  power  station  and  the  auto¬ 


matic  circuit  breakers.  Another  method 
is  to  provide  the  line  itself  with  sufficient 
resistance.  This  increases  the  voltage 
drop  in  the  line  and  is  contradictory 
to  earlier  practice.  The  losses  in  the 
conductors  are,  however,  of  less  conse¬ 
quence  than  the  reliability  of  the  plant 
and  should  not  be  regarded  as  the  sole 
deciding  factor.  It  will  seldom  be 
feasible  to  increase  the  voltage  drop  far 
enough  to  limit  sufficiently  the  short- 
circuit  current.  Furthermore,  the  volt¬ 
age  drop  may  not  be  increased  beyond 
a  certain  value  (about  5  to  10  per  cent, 
according  to  the  kind  of  plant),  in  view 
of  the  inadmissible  increase  in  the  losses 
thereby  involved.  In  such  instances  the 
desired  damping  effect  can  be  attained 
by  inserting  reactance  coils  in  series 
with  the  conductors.  This  has  the  addi¬ 
tional  advantage  that  the  reactance  if 
properly  dimensioned  cause  but  a  com¬ 
paratively  small  voltage  drop  in  normal 
service,  whereas  at  short  circuit  their 
damping  effect  is  much  more  pro¬ 
nounced. — A.E.G.  Progress,  February, 
1929. 

Separation  of  Stray  Load  Losses  in 
Alternating-Current  Generators. — M.  C. 
Holmes. — A  description  of  an  experi¬ 
mental  attempt  to  separate  the  stray  load 
losses  of  a  large  alternating-current 
turbo-generator,  making  use  of  the  fact 
that  the  loss  in  any  of  the  various  parts 
is  proportional  to  the  initial  rate  of 
temperature  rise  in  that  part.  Compari¬ 
sons  are  made  between  tests  conducted 
w'ith  rotor  structure  removed  and  short- 
circuit  tests. — Journal  of  the  American 
Institute  of  Electrical  Engineers, 
March,  1929. 


Units,  Measurements 
and  Instruments 

Master  Frequency  Clock.  —  A. 
Rabinowitsch.  —  For  satisfactory 
operation  of  synchronous  clocks,  time 
switches  and  other  apparatus  equipped 
with  a  synchronous  motor  it  is  essential 
to  maintain  the  frequency  of  the  system 
as  constant  as  possible.  The  frequency 
meters  commonly  adopted  for  central 
stations  do  not  entirely  satisfy  this 
requirement  because  they  only  indicate 
the  momentary  values  of  the  frequency. 
Since  the  frequency  continually  fluctu¬ 
ates  about  the  mean  value,  an  ordinary 
reading  solely  provides  an  approximate 
idea  of  the  average  value  of  the  prevail¬ 
ing  frequency.  A  brief  description  of 
a  master  precision  clock  for  the  reg¬ 
ulation  of  a  system  frequency. — A.E.G. 
Progress,  February,  1929. 

Switchboard  Instruments. — E.  H. -W. 
Banner. — The  various  types  of  indicat¬ 
ing  instruments  in  general  use  are  de¬ 
tailed,  together  with  the  properties  of 
each,  including  those  of  withstanding 
overload  and  freedom  or  otherwise  from 
temperature  and  frequency  errors,  etc. 
Considerations  on  changing  the  range 
of  instruments  due  to  altered  conditions 
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of  use  are  given  and,  in  the  case  of 
alternating-current  instruments,  the  ap¬ 
plicability  to  different  frequencies.  Am¬ 
meters  and  voltmeters  are  mainly  dealt 
with,  but  all  indicating  instruments, 
wattmeters,  power-factor  indicators,' syn¬ 
chroscopes  and  frequency  indicators  are 
within  the  scope  of  the  article,  while 
integrating  meters  are  beyond  it. 
Graphic  instruments  and  relays  are 
dealt  with  as  far  as  they  require  instru¬ 
ment  transformers,  which  are  dealt  with 
at  some  length.  The  B.E.S.A.  standard 
ratings  for  instrument  transformers  are 
given  and  the  consumptions  for  differ¬ 
ent  types  of  relay. — Electrical  Review 
(England),  February  8,  1929. 

Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Probe  and  Radiation  Measurements  in 
the  Copper  Arc. — W.  B.  Nottingham. 
— The  Langmuir  probe  has  been  used  to 
explore  the  copper  arc.  The  cathode 
fall  of  the  normal  arc  has  been  found 
to  lie  20.5  volts,  which  equals  the  second 
ionization  potential  of  copper,  while  the 
cathode  fall  for  the  hissing  arc  has  been 
found  to  be  14.0  volts.  The  potential 
gradient  along  the  arc  stream  is  con¬ 
stant  and  therefore  the  space  charge  is 
zero  and  the  concentrations  of  positive 
ions  and  electrons  are  equal.  The  aver¬ 
age  energy  of  the  electrons  throughout 
the  arc  is  between  2.1  and  2.7  volts. 
The  space  potential,  when  measured 
with  reference  to  the  cathode,  depends 
on  the  current  flowing  in  the  arc  in  the 
same  way  as  the  over-all  potential.  The 
positive  ion  concentration  in  the  arc 
stream  increases  as  the  arc  current  in¬ 
creases.  The  light  per  unit  volume  has 
been  measured  for  twelve  copper  arc 
spectrum  lines. — Journal  of  the  Frank¬ 
lin  Institute,  March,  1929. 

The  Prevention  of  Ionization  in  Im¬ 
pregnated  Paper  Dielectrics.  —  S.  G. 
Brown  and  P.  A.  Sporing. — An  account 
of  work  which  was  undertaken  in  the 
first  place  to  study  the  performance 
under  various  conditions  of  paper- 
dielectric  condensers  such  as  are  com¬ 
monly  used  for  power-factor  correction. 
It  shows  that  breakdown  of  dielectrics 
in  service  is  due  to  ionization  of  en¬ 
trapped  air  and  that,  removal  of  the  air 
lieing  impossible,  the  design  of  cables 
and  condensers  should  be  such  as  to  pre¬ 
vent  ionization.  The  principle  of  this 
design  is  to  subdivide  the  dielectric. 
The  effect  of  surges  in  causing  break¬ 
down  is  indicated  and  a  new  test  for 
finished  products  is  suggested. — Insti¬ 
tution  of  Electrical  Engineers  (Eng¬ 
land),  March,  1929. 

Modulation  of  Light  Waves. — 
Arthur  Bramley. — When  light  of  a 
given  frequency  is  passed  through  a 
dielectric,  transparent  to  that  frequency, 
which  forms  part  of  a  parallel  plate  con¬ 
denser,  the  light  wave  can  lie  changed 
in  character  in  two  ways  when  electro¬ 
magnetic  waves  of  a  given  frequency 
are  impressed  on  the  condenser:  First, 
the  light,  if  it  is  initially  plane  polar¬ 
ized,  will  liecome  elliptically  polarized 
due  to  the  medium  becoming  double 


refracting;  second,  the  light  train  will 
be  modulated.  If  the  medium  does 
not  become  double  refracting,  then  the 
amplitudes  of  the  modulated  wave  trains 
will  be  the  same  for  corresponding  fre¬ 
quency.  When,  however,  account  is 
taken  of  the  double  refraction  of  me¬ 
dium,  the  energy  will  be  no  longer 
equally  distributed  among  the  modulated 
wave  trains  toward  the  long  and  the 
short  wave  lengths  side  of  the  line,  but 
there  will  be  a  greater  amount  of  energy 
divided  between  the  modulated  weaves  on 
the  long  wave  length  side  of  the  line 
than  toward  the  other  side. — Journal  of 
the  Franklin  Institute,  March,  1929. 

Recombination  Spectra  of  Ions  and 
Electrons  in  Ccesium  and  Helium. — 
F.  L.  Mohler  and  C.  Boeckner. — 
Thermionic  discharges  in  caesium  and 
helium  were  operated  to  give  strong 
continuous  bands  and  spectrophotometer 
measurements  of  intensity  distribution 
were  made  in  connection  w'ith  probe 
wire  measurements  of  electrical  condi¬ 
tions.  Excitation  of  these  spectra  is 
favored  by  high  electron  and  ion  con¬ 
centrations  and  low  electron  speed. 
Electrons  have  a  Maxwell  distribution 
of  average  energy  of  0.15  and  0.4  volt. 
Intensity  depends  on  the  ion  concentra¬ 
tion  independent  of  discharge  current 
and  voltage.  The  increase  with  ion 
current  is  less  than  the  square  and  nearly 
the  first  power  at  high  intensity.  In¬ 
tensity  increases  rapidly  with  pressure. 
By  means  of  a  sectored  disk  and  com¬ 
mutator  the  spectrum  of  caesium 
afterglow  was  photographed.  It  is  char¬ 
acterized  by  a  more  rapid  decrease  in 
intensity  of  the  continuous  bands  with 
decreasing  wave  length.  —  Bureau  of 
Standards  Journal  of  Research,  March, 
1929. 


T  faction 

Heating  Electrically  Driven  Trains. — 
W.  Luthi. — When  electric  traction  was 
first  adopted  on  main  line  and  inter- 
urban  railways  in  Switzerland  the  great¬ 
est  attention  was  naturally  turned  to  the 
locomotives  themselves  and  in  particular 
to  the  development  of  the  traction  mo¬ 
tors  and  the  method  of  transmitting  their 
power  to  the  driving  wheels.  There 
were,  nevertheless,  numerous  other  prob¬ 
lems  to  be  solved,  which,  although  not 
of  such  outstanding  interest,  are  very 
important  as  regards  the  satisfactory 
maintenance  of  the  service  itself.  Heat¬ 
ing  trains  electrically  naturally  falls 
within  this  category.  The  importance 
of  this  question  was  soon  realized,  as  it 
represents  quite  an  appreciable  propor¬ 
tion  of  the  cost  of  electric  traction  and. 
if  given  proper  attention,  can  do  much 
to  increase  the  comfort  of  traveling. 
Direct  electric  heating  was  naturally 
adopted  for  tramcars,  as,  almost  without 
exception,  these  are  always  built  for 
purely  electric  operation.  The  problem 
as  it  concerns  main  line  railways  is, 
however,  not  so  simple,  because  in  the 
majority  of  cases  large  quantities  of 
rolling  stock  already  equipped  for  steam 
heating  are  on  hand.  In  addition,  the 
fact  has  to  be  taken  into  consideration 
that  many  of  the  coaches  and  wagons 


must  be  suitable  for  running  on  inter¬ 
national  lines  from  one  country  to  an¬ 
other.  Both  these  circumstances  make 
it  very  difficult  to  decide  wdiat  system 
of  electric  heating  to  choose. — Broxvn 
Boveri  Review,  March,  1929. 


Miscellaneous 

Thirty-five  Years  of  Timber  Treat¬ 
ment  on  the  Illinois  Central  System. — 
A.  F.  Blaess. — The  Illinois  Central 
System  began  the  treatment  of  timber 
in  1903,  and  since  that  time  has  treated 
52,009,^2  crossties,  166,004,239  board- 
feet  of  lumber,  27,565,763  board-feet  of 
switch  ties  and  12,970,450  lin.ft.  of 
piling.  As  no  substitute  crosstie  has 
been  found,  it  seems  that  the  solution 
of  the  problem  rests  with  the  betterment 
of  the  tie  and  improving  methods  of 
protection  from  mechanical  wear.  It 
is  conservatively  estimated  that  the  use 
of  treated  timber  on  bridges  has  much 
more  than  doubled  the  life  of  such 
structures  over  untreated  material.  In 
the  past  thirteen  years  over  104 
creosoted  tanks  have  been  constructed. 
It  is  estimated  that  the  life  of  these 
tanks  w’ill  be  40  years. — Wood  Preserv¬ 
ing  News,  February,  1929. 

A  Modern  Dairy  Installation. — By 
way  of  illustrating  the  importance  that 
is  attached  to  the  use  of  electricity  in 
the  handling  and  treatment  of  milk, 
some  interesting  particulars  and  photo¬ 
graphs  concerning  the  application  of 
the  electric-driven  milk  depot  of  the 
United  Dairies,  London,  Ltd.,  are  given. 
The  power  supply  is  wholly  electric, 
aggregating  some  200  kw.  Uses  for 
power  include  lifts  operated  by  17-hp. 
motors  and  a  chain  conveyor  using  a 
3-hp.  motor,  a  “lowerator”  (an  ap¬ 
paratus  similar  to  an  elevator  but  for 
the  reverse  operation)  using  1/2-hp. 
motor,  a  can-washing  machine  using  a 
10-hp.  motor,  brine  circulating  pumps 
using  3-hp.  motors,  etc. — Electrical  Re¬ 
view  (England) ,  Feb.  8,  1929. 

Fitting  Electrical  Equipment  to  the 
New  Job  at  Pittsburgh  Cleaning  Plants. 
— E.  J.  Gealy. — Early  plans  for  the 
preparation  plants  of  the  Pittsburgh 
Coal  Company  indicated  that  the  selec¬ 
tion  of  the  electrical  and  mechanical 
equipment  would  be  important  in  assur¬ 
ing  low  cost  of  operation  and  the  eco¬ 
nomic  success  of  the  program.  It  also 
was  clear  that  inasmuch  as  the  plants 
would  represent  one  of  the  greatest  for¬ 
ward  strides  ever  made  in  bituminous 
coal  preparation  the  choice  of  the  equip¬ 
ment  was  not  merely  of  slavishly  follow¬ 
ing  common  practice  but  of  choosing 
each  piece  of  machinery  for  the  specific 
job  it  w'as  to  do.  The  problem  was 
twofold — the  selection  of  equipment  to 
duplicate  as  far  as  possible  present 
stocks  now  held  by  the  company  and  the 
determination  of  suitable  types  to  har¬ 
monize  with  the  new  features  of  the 
plants.  This  necessitated  consideration 
of  equipment  used  in  other  modern  bitu- 
mious  plants  as  well  as  apparatus  here¬ 
tofore  employed  only  in  anthracite  pre()- 
aration,  ore  concentration  or  preparation 
plants  abroad. — Coal  Age,  March,  1929. 
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News  of  the  Industry 


Ontario  Premier  Refuses  a 
Return  on  Power  Export 

An  effort  made  recently  by  the 
Liberal  party  in  the  Ontario  Legisla¬ 
ture  to  have  more  light  thrown  on  the 
operations  of  the  Hydro-Electric  Power 
Commission  met  with  vigorous  opposi¬ 
tion  on  the  part  of  the  government.  The 
Liberal  leader,  E.  N.  Sinclair,  intro¬ 
duced  a  resolution  asking  that  there  be 
laid  before  the  House  a  return  showing 
all  contracts,  letters  written  or  received, 
memoranda,  reports  and  documents  of 
all  kinds  relating  to  the  exportation  of 
power. 

Premier  Ferguson  said  it  was  felt  that 
the  making  of  a  public  return  would 
endanger  the  Hydro  through  unfair 
competition  from  private  power  or¬ 
ganizations.  He  stated  that  there  had 
undoubtedly  been  very  definite  attempts 
made  to  undermine  the  Hydro  enter¬ 
prise  and  attempts  to  create  doubt  in 
the  minds  of  the  people  in  a  number  of 
ways.  This  had  been  more  definite  in 
the  last  six  or  eight  months  than  for 
some  time  before.  Therefore  it  was  not 
the  desire  of  the  government  to  give 
anybody  any  advantage  in  that  respect. 


More  About  Utility  Activities 
on  Pacific  Coast 

Activities  of  the  Pacific  Coast  Elec¬ 
trical  Association  were  examined  into 
further  by  the  Federal  Trade  Com¬ 
mission  on  March  22,  in  connection 
with  the  public  utilities  inquiry.  Walter 
L.  Frost,  general  commercial  manager 
of  the  Southern  California  Edison 
Company  and  former  president  of  the 
Pacific  Coast  Electrical  Association, 
was  the  only  witness. 

The  cost  of  associational  activity,  he 
testified,  during  the  last  few  years  has 
varied  from  $20,000  to  $32,000.  It  is 
collected  through  the  National  Electric 
Light  Association.  The  Light  and 
Power  Association,  an  unofficial  group 
of  electric  company  executives,  he  said 
in  reply  to  a  question  of  counsel,  con¬ 
tributed  between  $5,000  and  $8,000 
annually  toward  the  support  of  rural 
electrification  experiments  and  research 
conducted  by  the  University  of  Cali¬ 
fornia.  Farm  organizations,  he  said, 
also  contributed  to  the  movement.  No 
pamphlets  or  books  had  been  issued  to 
schools  or  other  educational  institutions 
in  California  by  the  electric  companies, 
he  testified,  nor  had  any  surveys 
l)een  made  of  textbooks.  The  associa¬ 
tion  had  distributed  about  1.500  school 
pamphlets  upon  request,  but  they  con¬ 
tained  no  propaganda. 

The  hearing  set  for  Wednesday, 
March  27,  was  postponed  until  the  fol¬ 
lowing  day  on  account  of  Judge  Healy’s 


illness.  Witnesses  scheduled  to  appear 
were  N.  W.  Brockett  of  the  Puget 
Sound  Power  &  Light  Company  and 
A.  E.  Wishon  of  the  San  Joaquin  Light 
&  Power  Corporation.  The  testimony 
of  A.  F.  Hockenbeamer,  president 
Pacific  Gas  &  Electric  Company,  is 
postponed  till  April  16.  R.  H.  Ballard, 
president  Southern  California  Edison 
Company,  has  been  indefinitely  excused 
on  account  of  sickness. 

It  is  evident  that  the  propaganda 
phase  of  the  investigation  is  drawing 
to  a  close.  In  the  period  before  the 


Brilliant  simplification  would 

perhaps  be  a  suitable  term  to  apply 
to  contemplated  innovations  in  the  pro¬ 
ceedings  of  the  fifty-second  convention 
of  the  National  Electric  Light  Associa¬ 
tion,  to  be  held  at  Atlantic  City  in  the 
first  week  of  June.  Officials  and  com¬ 
mittees  are  hard  at  work  on  the  pro¬ 
gram,  but  it  will  be  a  few  weeks  before 
it  can  be  printed  even  in  tentative  form. 
Two  innovations  have  been  decided  on. 
One  is  the  omission  of  formal  commit¬ 
tee  reports  and  the  discussions  upon 
them  which  hitherto  have  played  a 
major  role  in  the  proceedings  and  which 
not  so  many  years  ago  were  viewed  as 
the  main  purpose  of  the  convention.  The 
other  is  the  presentation  in  the  form  of 
talking  motion  pictures  of  a  number  of 
persons  of  worldwide  fame  in  America 
and  Europe,  who,  it  is  hoped,  will  dis¬ 
cuss  electricity  and  electrification  from 
special  viewpoints  of  their  own. 

In  addition,  there  will  be  the  usual 
quota  of  addresses  from  industrial 
leaders  in  America  outside  as  well  as 
inside  the  electrical  industry.  Each  of 
the  four  national  sections — Accounting, 


Skeleton  Program  of 
N.E.L.A.  Convention 

Friday,  May  3t: 

6  p.m. — Kxhibition  opens. 
Saturday,  June  1: 

10  a.m. — Registration  starts. 
Monday,  dune  3: 

9  p.m. — President’s  reception. 
Tuesday,  June  4: 

10  a.m. — First  general  session. 

3  p.m. — Accounting  session. 

3  p.m. — Commercial  session. 
Wednesday,  June  5: 

10  a.m. — Second  general  session. 
3  p.m. — EJngineering  session. 
Thursday,  June  6: 

10  a.m. — Third  general  session. 
3  p.m. — Public  relations  session. 
9  p.m. — Public  policy  committee 
session. 

Friday,  June  7: 

10  a.m. — Fourth  general  session. 


commission’s  data  on  utility  finance  is 
in  shape  for  further  hearings  it  is  ex¬ 
pected  that  counsel  for  the  industry 
will  be  permitted  to  present  the  side 
of  the  utilities  on  this  phase  as  promised 
by  Commissioner  McCulloch  at  the 
hearings  last  fall.  Inasmuch  as  pub¬ 
licity  activities  on  the  part  of  power 
interests  were  more  or  less  similar 
throughout  the  country,  it  is  apparent 
that  the  commission  deems  one  answer 
sufficient  rather  than  hearing  separate 
arguments  from  each  region  under  in¬ 
vestigation. 


Commercial,  Engineering  and  Public 
Relations — will  hold  one  afternoon 
session,  but  only  in  one  instance  will 
these  sessions  be  simultaneous.  Orches¬ 
tral  and  other  music  and  the  entertain¬ 
ment  features  will  reach  the  cu.stomary 
high  standards  of  N.E.L.A.  conventions, 
while  a  special  glamour  will  be  cast  on 
the  convention  by  the  semi-centennial 
celebration  of  Edison’s  invention  of  the 
incandescent  lamp,  which,  as  told  iti  de¬ 
tail  last  week,  will  bring  spectacular 
illumination  on  a  large  scale  to  Atlantic 
City,  with  its  vast  new  auditorium  and 
famous  Boardwalk,  as  a  precursor  to  a 
nation-wide  jubilee  of  the  same  kind. 


Private-Company  Power  for 
New  Subways  in  New  York 

On  the  advice  of  Stevens  &  Wood, 
who  were  retained  by  the  city  of  New 
York  to  make  a  study  of  the  power 
situation  as  it  will  affect  operation  of 
the  new  subway  that  the  city  expects  to 
complete  by  1932,  the  city  is  reported 
to  have  decided  against  building  its  own 
power  plant  and  will  probably  seek  to 
make  a  contract  for  ten  years  with  a 
private  power  company.  Legal  require¬ 
ments  will  necessitate  advertisements  for 
bids,  but  there  is  little  doubt  that  the 
New  York  Edison  Company  and  its 
associate  utilities  will  be  found  the  only 
feasible  source  of  supply,  the  railroad 
companies  which  operate  the  e.xisting 
subways  having  no  power  in  excess  of 
their  own  needs. 

A  proposed  form  of  contract  has  been 
drawn  up  in  which  Matthew  S.  Sloan, 
president  of  the  New  York  power  com¬ 
panies,  has  suggested  minor  changes. 
No  information  as  to  the  rates  that 
would  be  charged  is  available,  but  when 
.the  final  contract  is  drafted  it  is  under¬ 
stood  that  it  may  contain  a  clause  which 
would  enable  the  city  to  cancel  the 
contract  in  the  event  of  a  drop  in  power 


N.  E.  L.  A.  Convention  Program 

Innovations  Include  the  Omission  of  Committee  Reports  and  the 
Appearance  on  the  Talking  Screen  of  Men  of  Wide  Fame 
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rates  and  to  negotiate  for  a  new  contract 
or  to  erect  its  own  power  plant.  The 
final  form  of  contract  is  expected  to  he 
ready  about  April  6.  Estimated  capac¬ 
ity  necessary  to  handle  the  new  subway 
load  is  18,000  kw.  for  the  first  year, 
rising  to  200,<X)0  kw.  within  ten  years. 

A.S.M.E.  Hears  Steam  Plants 
Described  at  Knoxville 

Prominent  among  the  papers  pre¬ 
sented  at  the  spring  meeting  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  at  Knoxville,  Tenn.,  last  week  was 
f)ne  by  I’rof.  John  M.  Gallalee  of  the 
University  of  Alabama  describing  the 
new  Gorgas  steam-electric  plant  of  the 
Alabama  Power  Company. 

Professor  Gallalee  told  how  the  450- 
11).  pressure  to  he  used  in  this  plant  was 
selected.  Preliminary  estimates  were 
made  for  three  cycles — 450  Ih.,  650  Ih. 
with  boiler  reheat,  and  1,400  lb.  with 


boiler  reheat.  In  all  three  cases  steam 
temperature  was  725  deg.,  the  vacuum 
28  in.  and  feed  water  was  heated  from 
three  bleed  points.  Studies  showed  that 
the  three  plants  could  be  built  for 
$95.50,  $105.30  and  $106.90  per  kilo¬ 
watt  respectively,  while  the  correspond¬ 
ing  net  heat  consumption  per  kilowatt- 
hour  was  16,{X)0,  14,800  and  14,200 
B.t.u.  Using  the  assumed  capacity  fac¬ 
tor  of  40  per  cent,  the  450-11).  plant  came 
out  better  than  the  1,400-11).  plant,  with 
the  650-lb.  plant  a  bad  third.  Pulver¬ 
ized  coal  was  selected  as  the  best  fuel 
for  the  plant. 

Prof.  F.  C.  Stewart  of  the  Georgia 
School  of  Technology  gave  a  compre¬ 
hensive  paper  on  “Factors  in  the  De¬ 
sign  of  Boiler  Furnaces,”  and  H.  H. 
Bailey  described  the  design  of  the  pow¬ 
dered-fuel  standby  station  of  the  Ten¬ 
nessee  Electric  Power  Company.  Prof. 
J.  A.  Switzer  told  about  the  survey  of 
the  Tennessee  River  system  by  the  En¬ 
gineering  Corps  of  the  army. 


Institute  Meeting  In  Cincinnati 

Oscillographic  Studies  of  Lightning  Surge  Phenomena  Provoke 
Discussion — High-Speed  Excitation  Also  in  Limelight 
— Excellent  Series  of  Papers  Characterize  Meeting 


AMO.ST  interesting  group  of  papers 
on  lightning  and  other  transients 
on  power  systems  and  their  study  by 
means  of  oscillograph  records  was  pre¬ 
sented  at  the  regional  meeting  of  the 
Middle  Eastern  District  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  at 
Cincinnati.  March  20  to  22,  inclusive. 
Quick-response  excitation,  high-speed 
photography,  electric  welding,  mercury- 
arc  rectifiers  and  current  transformers 
were  among  other  subjects  also  dis¬ 
cussed.  Purely  on  the  basis  of  quality 
and  number  of  papers,  this  convention 
of  the  second  district  was  satisfying  and 
\ery  much  worth  while. 

An  experimental  study  of  the  theory 
of  traveling  waves  was  reported  by  K.  B. 
McEachron  in  a  joint  paper  with  V.  E. 
Goodwin  on  the  study  of  artificial  light¬ 
ning  surges  on  a  short  transmission 
line.  The  effect  of  conditions  on  the 
line  and  of  apparatus  connected  to  it  on 
wave  shapes  and  attenuation  was  shown. 
This  was  a  progress  report  and  in  the 
discussion  that  ensued  several  sug¬ 
gestions  in  regard  to  the  work  to  follow 
were  made.  The  most  pertinent  of 
these  was  one  not  technical  at  all,  to  the 
effect  that  operating  utilities  might  prop¬ 
erly  undertake  a  more  active  participa¬ 
tion  in  this  field  of  investigation,  the 
greater  part  now  being  done  by  manu¬ 
facturers. 

The  data  presented  by  Mr.  McEachron 
were  obtained  with  a  cold-cathode 
oscillograph.  Complementary  to  this 
paper  was  a  description  of  a  hot-cathode 
type  by  R.  II.  George.  This  is  a 
general-purpose  instrument  employing  a 
new  electrostatic  method  of  focusing 
the  electron  beam  which  results  in  high 
photographic  setisitivity  at  medium 
voltages.  \V.  A.  Marrison  described 
two  types  of  light-l)eam  oscillographs 


which  were  developed  for  recording 
transient  disturbances  on  communica¬ 
tion  lines  induced  from  neighboring 
power  circuits,  disturbances  whose  times 
of  occurrence  are  not  known.  One  of 
these  instruments  makes  use  of  a  stand¬ 
ard  film  on  which  the  record  is  printed 
in  a  circle  and  is  called  a  “polar  oscillo¬ 
graph,”  while  the  other  utilizes  a  con¬ 
tinuous  motion-picture  film.  Following 
this  paper  an  interesting  series  of  rec¬ 
ords  of  induced  disturbances  on  com¬ 
munication  lines  were  shown  by  M. 
Sultzer.  The  related  subject  of  high¬ 
speed  photography  was  discussed  by 
H.  W.  Tenney. 

Operating  experience  \vith  fused  arc¬ 
ing  horns  and  grading  rings  on  four 
66-kv.  circuits  during  three  years  was 
presented  by  Philip  B.  Stewart.  The 
function  of  the  fuses  is  to  break  the 
power  arc  after  the  lightning  flashover 
of  a  line  insulator,  experience  showing, 
]\Ir.  Stewart  said,  that  the  fuses  operate 
much  faster  than  can  breakers  actuated 
by  induction-type  relays.  H.  C.  Don 
Carlos  questioned  the  necessity  for  such 
an  extreme  protective  nieasure  on  mul¬ 
tiple  feeds  and  stated  further  that  ex¬ 
perience  on  the  hydro-electric  system  in 
Ontario  would  not  justify  the  cost  of 
it  from  the  standpoint  of  damaged  insu¬ 
lators. 

E.  J.  Burnham  read  a  paper  by  J.  R. 
North,  I.  R.  Dohr  and  himself  on  an 
oscillographic  te.st  of  a  generator  voltage 
regulator  of  the  quick-response  excita¬ 
tion  type  on  a  house-service  alternator 
in  a  plant  of  the  Consumers  Power 
Company.  These  te.sts,  according  to  the 
authors,  permit  the  conclusion  that  this 
type  of  regulator  is  effective  in  reducing 
the  magnitude  and  duration  of  surges 
from  sudden  changes  in  load.  Discussion 
of  this  paper  was  much  curtailed  on 


account  of  lack  of  time,  otherwise  there 
would  probably  have  been  a  repetition 
of  the  interesting  and  various  views  that 
this  subject  inspires  whenever  it  is 
introduced. 

The  growing  and  widely  spreading 
interest  in  the  art  of  electric  welding 
was  evidenced  by  the  strict  attention 
given  to  the  papers  on  arc  welding  of 
steel  bridges  and  buildings  by  Frank  P. 
McKibben  and  the  fabrication  of  large 
rotating  machinery  by  H.  V.  Putman 
and  by  the  questions  that  followed  them. 
Mr.  McKibben  explained  the  manner  of 
making  structural  welds  and  showed  the 
great  economies  in  steel,  time  and  labor 
that  welding  effects.  Mr.  Putman  made 
out  a  gt)od  case  for  fabrication  on 
the  grounds  of  cost  economy,  speed  of 
I)roduction  and — in  the  mode  of  modern 
art — appearance. 

A.  M.  Garrett  described  an  installa¬ 
tion  of  two  automatic  mercury-arc  sub¬ 
stations  in  Chicago  on  the  system  of  the 
Commonwealth  Edison  Company.  These 
are  for  traction  service,  and  the  de¬ 
cision  for  them  was  largely  on  account 
of  the  need  to  economize  space  in  the 
congested  “loop”  district  of  the  city. 
A  modification  of  the  two-stage  connec¬ 
tion  of  bushing-type  current  trans¬ 
formers  permitting  the  use  of  ordinary 
single-current  coil  meters  was  described 
by  A.  Boyajian  and  W.  F.  Skeats,  and 
the  behavior  of  current  transformers 
under  surges  of  current  was  described 
by  D.  E.  Marshall  and  P.  O.  Langguth. 
1  his  paper,  presented  by  Mr.  Langguth. 
also  suggested  a  method  of  design  in 
which,  the  transformer  core  being  kept 
below  the  saturation  point,  the  errors  in 
iiieasurements  of  transients  might  be  re¬ 
duced.  An  analytical  study  of  iron  losses 
in  turbo-generators  by  C.  M.  Laffoon 
and  J.  F.  Calvert  was  presented  by  the 
latter. 

Local  electrical  developments  in  Cin¬ 
cinnati  were  represented  by  two  papers, 
one  by  J.  A.  Noertker  on  the  recent 
rehabilitation  of  the  street-railway  sys¬ 
tem  and  the  other  by  F.  E.  Pinckard  on 
the  low-voltage  alternating-current  net¬ 
work.  The  railway  electrical  system 
has  nineteen  automatic  substations,  in¬ 
cluding  complete  supervisory  control  and 
remote  metering.  The  network  paper 
set  forth  the  problems  that  had  been 
encountered  and  solved  during  fifteen 
months’  operation  and  concluded  with 
the  statement  that  the  network  could 
be  compared  in  reliability  with  the 
direct-current  Edison  system. 

Gas-pressure  testing  of  telephone 
cables  to  locate  sheath  breaks  and  im¬ 
provements  in  methods  of  erection  of 
cable  lines  were  treated  by  B.  S.  Wagner 
and  A.  C.  Burroway  in  a  paper  pre¬ 
sented  by  the  former.  H.  E.  Mahan  set 
forth  the  Department  of  Commerce  reg¬ 
ulations  for  the  lighting  of  airways  and 
airports  and  described  the  devices  avail¬ 
able  for  those  services.  A  description  of 
the  electrical  features  of  the  new  bar- 
plate  and  hot-strip  mill  of  the  American 
Rolling  Mills  Company  by  J.  B.  Ink 
completed  the  list  of  papers. 

An  interesting  series  of  inspection 
trips  rounded  out  a  profitable  and  en 
joyable  meeting. 
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In  the  States’  Legislative  Mills 

Governor  Roosevelt’s  St.  Lawrence  Power  Bill  Killed — Carlton 
Exportation  Bill  Indorsed  by  Maine  Committee 
— Scenic  Preservation  in  Wisconsin 


UNLESS  Governor  Roosevelt  of 
New  York  carries  out  his  threat 
of  a  special  session  and  has  better  luck 
with  it  than  with  the  one  on  the  eve  of 
adjournment  as  the  Electrical  World 
went  to  press,  his  St.  Lawrence  water¬ 
power  bill  will  lie  for  another  year 
with  other  bills  urged  by  him  but  killed 
by  the  hostile  Legislature.  A  step  fur¬ 
ther  toward  permitting  exportation  of 
hydro-electric  energy  was  taken  in 
Maine  when  the  Carlton  bill,  de¬ 
scribed  last  week,  was  indorsed  by  the 
special  water-power  committee.  Nothing 
of  extraordinary  interest  is  reported 
from  other  legislatures. 

MAINE. — The  special  joint  com¬ 
mittee  on  water  power  voted  17  to  4 
in  favor  of  the  Carlton  bill  for  the  ex¬ 
port  of  surplus  water  power.  The  com¬ 
mittee  voted  unanimously  “ought  not 
to  pass”  on  the  Oakes  bill  to  repeal  the 
Fernald  law  and  on  the  Oakes  compact 
bill.  The  committee  left  the  Aldrich 
resolution  for  a  recess  investigation  of 
the  water-power  situation  open  for 
further  consideration  after  the  Legis¬ 
lature  has  acted  on  the  Carlton  bill. 
No  action  was  taken  on  a  bill  grant¬ 
ing  storage  rights  on  Eish  River,  on  the 
New  Brunswick  border. 

A  motion  to  kill  a  bill  granting  the 
right  of  eminent  domain  to  electric 
power  companies  was  defeated  in  the 
House  by  the  casting  vote  of  the 
Speaker. 

A  new  measure  introduced  would 
tax  all  radio  receiver  sets  $1.  The 
resulting  fund  would  be  used  to  estab¬ 
lish  a  department  under  the  Public 
Utilities  Commission  to  investigate  and 
remove  causes  of  radio  disturbance. 

MINNESOTA. — The  Senate  struck 
from  the  bill  permitting  municipally 
owned  power  plants  to  construct  trans¬ 
mission  lines  to  points  25  miles  from 
the  city  limits  the  provision  that  would 
have  permitted  the  city  councils  to  con¬ 
tract  for  payment  of  costs  out  of  future 
earnings.  The  bill  as  finally  advanced 
to  third  reading  requires  a  vote  of  the 
people  on  Ixmd  issues.  It  was  also 
amended  to  apply  to  cities  of  all  classes 
and  to  villages.  Eriends  of  the  bill 
claim  the  amendment  first  stated  will 
make  it  ineffective.  The  House  com¬ 
mittee  in  charge  of  a  similar  bill  has 
reported  it  out  with  the  distance  limit 
cut  from  25  miles  to  10  and  the  future 
earnings  clause  eliminated.  By  the  bill’s 
terms  construction  of  plant  outside  city 
limits  cannot  be  financed  other  than  out 
of  accumulated  earnings,  taxation  or 
bonds.  Power  companies  have  been  op¬ 
posing  these  bills  on  the  ground  that 
they  lay  the  foundation  for  a  socialistic 
state  power  company  after  a  state-wide 
hook-up  of  municipal  plants  shall  have 
been  effected. 

A  Senate  bill  affecting  municipal 
franchises  has  been  amended  to  limit 


them  to  25  years  instead  of  15  years  as 
proposed.  A  60  per  cent  vote  is  re¬ 
quired  on  a  franchise  or  lease  proposal, 
the  latter  being  limited  to  five  years,  as 
is  also  the  pow’er  of  a  council  to  pur¬ 
chase  energy  for  a  municipal  plant. 
The  franchise  rate  is  to  remain  the 
maximum  rate,  with  power  to  com¬ 
panies  to  lower  it  at  any  time. 

MISSOURI. — The  House  judiciary 
committee  gave  a  hearing  last  week 
on  the  bill  sponsored  by  the  city  ad¬ 
ministration  of  St.  Louis  to  establish 
7  per  cent  as  the  maximum  rate  of 
return  for  public  utilities  and  requir¬ 
ing  the  Missouri  Public  Service  Com¬ 
mission  to  detail  the  weight  given  to 
various  elements  in  fixing  rate-base 
valuations  for  utilities  operating  in  the 
state.  A  section  of  the  bill  requires 
utilities  to  set  out  in  more  detail  the 
proof  in  support  of  applications  for 
higher  rates.  Under  the  measure  the 
commission  in  a  valuation  decision  must 
set  out  the  specific  weight  given  to 
original  cost,  reproduction  cost  new 
less  depreciation  and  to  other  factors 
entering  into  the  valuation.  It  also  pro¬ 
vides  that  when  the  commission  has 
valued  the  physical  property  of  a  util¬ 
ity  as  a  functioning  concern  and  made 
proper  allowance  for  working  capital 
and  construction  overhead  costs,  no 
separate  allowance  for  “going  value" 
shall  be  made  unless  the  commission 
sets  out  in  detail  its  specific  basis. 


TO  HOUSE  the  first  112,000-kw. 

unit  for  the  Duke  Power  Com¬ 
pany’s  steam  plant  at  Riverbend,  on  the 
Catawba  River,  in  North  Carolina, 
work  on  the  power-house  structure  is 


NEBRASKA. — The  Senate  killed, 
without  discussion,  one  of  the  League 
of  Municipalities  bills  designed  to  force 
cities  and  villages  to  adopt  the  plan 
of  pledging  future  earnings  in  con¬ 
structing  plants.  The  bill  provided 
that  either  this  or  the  bond-issue  method 
might  be  employed,  but  the  limit  placed 
on  the  amount  of  bonds  that  could  be 
voted  was  so  small  that  a  plant  could 
not  be  built  with  the  proceeds.  The 
House  committee  on  cities  and  towns 
reported  out  for  indefinite  postponement 
twenty  bills  dealing  with  relations  of 
municipalities  with  power  companies  in 
the  matter  of  franchises  and  sales  and 
purchases.  Most  of  them  were  on  the 
League  of  Municipalities  program. 

NEW  HAMPSHIRE.  —  Proposed 
new  legislation  with  support  sufficiently 
strong  to  indicate  its  passage  gives 
authority  to  the  Public  Service  Com¬ 
mission  to  assess  against  utility  com¬ 
panies  the  costs  of  investigations  un¬ 
dertaken  by  the  commission  on  matters 
brought  before  it  by  petitions  of 
utilities. 

NEW  YORK. — Defeat  met  Gov¬ 
ernor  Roosevelt’s  water-power  bill, 
providing  for  the  creation  of  a  board 
of  five  trustees  to  plan  a  hydro-electric 
development  on  the  St.  Lawrence  River, 
with  distribution  by  private  companies 
under  contract,  when  on  Tuesday  the 
House  refused  by  a  vote  of  20  to  20 
to  discharge  the  committee  to  which 
it  had  been  referred.  Twenty-six  votes 
were  needed  to  do  so.  The  usual  par¬ 
tisan  fireworks  shed  their  glare  on  the 
discussion. 

Before  this  the  Governor  had  sent 
a  special  message  in  which  he  urged 
that  action  be  taken  before  final  ad- 


being  expedited.  Similar  units  are  to 
be  added  as  needed  until  the  ultimate 
capacity  of  450,000  kw.  is  reached,  at 
an  expenditure  which  is  estimated  at 
$20,000,000. 
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journnient  on, his  recommendation  for 
the  creation  of  a  non-partisan  commis¬ 
sion  to  make  a  survey  of  public  utility 
supervision  by  the  Public  Service  Com¬ 
mission  and  of  the  public  service  law 
itself,  with  a  view  to  remedial  legisla¬ 
tion  by  next  year’s  lawmaking  body. 
There  were  two  bills  pending — one  the 
Sheridan-Sargent  bill,  which  is  sup¬ 
posed  to  be  nearer  what  the  Governor 
wants  than  the  other,  the  Thayer- Dun- 
more  bill,  which  was  drafted  and  spon¬ 
sored  by  the  Republican  leaders.  The 
latter  was  reported  and  may  have  been 
put  through  in  the  final  rush,  adjourn¬ 
ment  being  fixed  for  Thursday  or 
Friday. 

Under  the  provisions  of  a  Senate 
bill  a  new  section  would  be  added  to 
the  Public  Servicfc  Commission  law 
providing  that  the  commission  shall  not 
fix  a  value  for  rate-making  purposes 
on  so  much  of  the  property  of  a  com- 
])any  under  jurisdiction  of  the  com¬ 
mission  as  was  included  in  the  com¬ 
pany’s  latest  annual  report  higher  than 
the  value  placed  thereon  in  such  report. 

OKLAllOM.A.  —  The  Black  bill 
authorizing  municipalities  to  own  and 
maintain  property  outside  of  corporate 
limits  and  to  issue  bonds  to  acquire 
same  has  j)assed  the  Senate  and  gone 
to  the  Governor.  Bills  repealing  or 
amending  the  revocable-permit  law  and 
others  affecting  the  electric  industry 
are  still  awaiting  final  action. 

OREGON. — The  Governor,  together 
with  many  members  of  the  recently 
adjourned  Legislature,  gives  praise  to 
those  representatives  of  public  utilities 
who  voluntarily  attended  the  session  in 
the  interests  of  their  respective  com¬ 
panies.  This  is  jjrobably  so  far  tTTc 
only  state  in  the  Union  where  the  so- 
called  “power  lobby”  has  been  allowed 
to  assume  the  position  of  friendly 
counselor  in  legislative  halls. 

The  State  Water  Code  of  Oregon 
as  it  affects  the  control  and  develop¬ 
ment  of  water  resources  was  strength¬ 
ened  by  the  passage  of  six  new  laws, 
according  to  State  Engineer  Luper.  ^ 
Most  important  of  these,  he  says,  is  the 
one  which  authorizes  him  to  refer 
api)lications  for  permits  to  appropriate 
water  that  may  prejudicially  affect  the 
public  interest  to  the  State  Reclamation 
Commission  for  consideration  and  makes 
it  the  duty  of  the  cotnmission  in  approv¬ 
ing  or  denying  the  application  to  regard 
the  highest  use  of  the  water  involved 
for  any  and  all  purposes.  Second  in 
importance,  he  believes,  is  the  bill 
w'hich  gives  the  State  Engineer  full 
authority  over  all  dams  and  other 
structures  built  for  irrigation  purposes 
the  failure  of  which  w'ould  result  in 
damage  to  life  and  property. 

By  the  other  four  measures  the  Engi¬ 
neering  Department  is  invested  with 
greater  authority  regarding  water  di¬ 
version,  the  Rogue  River  is  closed  to 
further  hydro-electric  development,  the 
waters  of  Diamond  Lake  are  with¬ 
drawn  from  future  appropriation  and 
justices  of  the  peace  have  concurrent 
jurisdiction  with  the  circuit  courts  in 


trials  for  violations  of  the  Water  Code. 
As  regards  Rogue  River  the  statement 
is  made  in  commission  circles  that  all 
of  its  hydro-electric  power  sites  were 
filed  upon  some  years  ago  and,  under 
the  provisions  of  the  new  law,  cannot 
be  subject  to  interference.  This  being 
the  situation,  the  Legislature  merely 
passed  a  prohibitive  measure  affecting 
the  appropriation  of  waters  for  power 
purposes  which  in  no  way  applies  to 
the  development  of  projects  proposed 
under  the  vested-rights  clause. 

WISCONSIN. — Power  to  consider 
the  right  of  the  public  to  enjoyment  of 
natural  scenic  beauty  and  to  deny  a 
permit  for  construction  of  a  dam  when 
that  right  is  judged  more  important 
than  the  water-power  development  is 
granted  to  the  Wisconsin  Railroad 
Commission  in  a  bill  enrolled  by  the 
Assembly.  The  bill  also  specifically 
|)rovides  that  no  dam  can  be  built  on  the 
Wolf  River  Indian  reservation  in 
Shawano  and  Oconto  Counties. 


Purchases  and  Mergers 

Chatham  (N.  J.)  Municipal  Plant 

Likely  to  Go  to  Jersey  Central  Pozver 
&  Light — Acquisitions  Sought  by 
Southern  Ohio  Electric 

UNDER  a  resolution  adopted  by  the 
Borough  Council  of  Chatham, 
N.  J.,  last  week,  the  borough’s  electric 
light  and  power  plant  will  be  advertised 
for  .sale  to  the  highest  bidder  with  May 
6  .set  as  the  date  for  receiving  proposals. 
The  advertisement  and  a  referendum  to 
be  held  subsequently  are,  however, 
understood  to  be  only  the  legal  phases 
of  a  deal  with  the  Jersey  Central  Power 
&  Light  Company,  which  has  been  in 
negotiation  for  the  plant  since  last  fall 
and  is  expected  to  be  the  only  bidder. 

The  (Vliio  Public  Utilities  Commis¬ 
sion  has  granted  the  Southern  Ohio 
Electric  Company  of  Athens  leave  to 
file  an  amended  petition  to  purchase 
the  United  Ohio  Utilities  Company  of 
Columbus  for  $2,2,^0,740  and  the  Chil- 
licothe  Electric  Railway,  Light  & 
Power  Comjiany  for  $641,828.  The 
commission  has  authorized  the  Ohio 
Public  Service  Company  to  buy  the 
I’ut-in  Bay  Improvement  Company’s 
di.stribution  plant  for  $15,500. 

Authority  has  been  granted  by  the  Mary¬ 
land  Public  Service  Commission  to  the 
town  commissioners  of  Oxford  to  sell  their 
lighting  system  to  the  Maryland  East  Coast 
Utilities  for  $25,000  and  to  the  commis¬ 
sioners  of  Church  Hill  to  sell  their  plant 
and  equipment  to  the  town  commissioners 
of  Centerville  for  $15,000. 

Farmer  City,  Ill.,  has  received  an  offer 
of  $25,(XX)  for  its  distribution  system  from 
the  Inland  Utilities  Company,  to  which  it 
has  granted  a  25-year  franchise,  with  the 
option  to  the  city  of  buying  the  Diesel- 
engine  plant  the  company  is  to  install  at 
any  time  before  the  expiration  of  the  fran¬ 
chise.  The  Inland  company  may  not  sell 
it  without  the  city’s  permission. 

The  Indiana  Public  Service  Commission 
has  authorized  the  Indiana  Service  Cor¬ 
poration  of  Fort  Wayne  to  purchase  the 
Preble  (Ind.)  Light  &  Power  Company 
for  $26,000. 


The  Citizens’  Power  &  Light  Company, 
Council  Bluffs,  Iowa,  has  purchased  the 
Iowa  Power  &  Light  Company,  which 
serves  Glenwood,  Mineola,  Silver  City, 
Treynor,  McClelland  and  Underwootl, 
Howard  Butler,  manager  of  the  Citizens’ 
company,  announces.  The  new  owners  for 
three  years  have  furnished  energy  whole¬ 
sale  to  the  Iowa  Power  &  Light,  which  has 
been  a  subsidiary  of  the  Des  Moines  Elec¬ 
tric  Light  Company,  controlled  by  the  Illi¬ 
nois  Power  &  Light  Corporation. 

Chippewa  Falls,  Wis.,  will  go  to  the 
polls  April  2  to  decide  two  municipal  power 
proposals — the  purchase  by  the  city  of 
the  electric  distribution  system  of  the 
Northern  States  Power  Company  and  the 
purchase  of  Glen  Loch  dam  to  supply 
power  to  operate  the  city  water  plant. 

Sale  of  the  Kinston  (N.  C.)  municipal 
electric  plant  is  again  being  agitated.  It 
will  be  remembered  that  very  high  prices 
were  offered  the  municipality  last  year  by 
power  companies  for  its  plant,  but  the 
election  at  which  the  question  was  to  have 
been  submitted  was  called  off. 

The  Georgia  Power  Company  has  pur¬ 
chased  the  municipal  electric  distribution 
system  in  Rutledge,  Ga. 

The  Central  Arizona  Light  &  Pow'er 
Company  has  purchased  the  electric  light 
and  power  and  gas  utilities  at  Tempe,  Ariz., 
for  a  cojisideration  of  $162,000.  The  com¬ 
pany  will  construct  a  transmission  line 
from  its  plant  at  Phoenix  to  Tempe  at  a 
cost  of  $()0,000. 

Twenty-five  A.S.T.M.  Com¬ 
mittees  Work  at  Chicago 

The  annual  spring  group  meeting  of 
coniinittees  of  the  American  Society  for 
Testing  Materials  was  held  in  Chicago 
on  March  19  to  22.  The  committees  met 
early  and  late,  .starting  with  sessions  in 
the  morning  and  extending  through  the 
afternoon  and  evening  with  but  one 
break,  a  dinner  and  entertainment  on 
Wednesday  evening.  It  was  the  first 
meeting  held  as  far  west  as  Chicago. 

In  all  25  committees  of  the  society 
took  part.  The  committee  on  copper 
wire  recommended  that  the  tentative 
specifications  for  bronze  trolley  wire  be 
advanced  to  .standard.  It  is  making 
progress  in  the  development  jointly 
with  the  N.E.L.A.  of  specifications  for 
wire  and  cable  for  use  in  transmission 
lines  for  electric  power  and  is  working 
in  co-operation  with  the  National  Elec¬ 
trical  Manufacturers’  Association  and 
the  American  Mining  Congress  in  the 
development  of  .standards  for  trolley 
wire  for  use  in  mines.  A  subcommittee 
on  die-cast  metals  and  alloys  reported  as 
outstanding  developments  unusual  show¬ 
ings  for  soundness  of  die-cast  parts 
made  with  certain  aluminum  alloys  as 
revealed  by  X-ray  examination  and  re¬ 
markable  improvement  in  physical  prop¬ 
erties  and  stability  of  zinc-base  alloys  re¬ 
sulting  from  the  use  of  special  high- 
grade  zincs.  The  committee  on  coal 
and  coke  approved  five  tentative  stand¬ 
ards  for  recommendation  to  the  society 
for  advancement  to  standard  and  two 
new  tentative  standards.  In  compliance 
with  a  request  from  the  N.E.L.A.,  the 
committee  on  rubber  products  has  un¬ 
dertaken  the  preparation  of  specifica 
tions  for  rubber  gloves  for  voltages  not 
exceeding  8,000  to  ground. 
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Tacoma  Asks  Permit  for 
Its  Skokomish  Project 

Girand  Applies  for  T^vo  More  Sites  on 
Salt  River — Fishery  Men  Oppose  IVe- 
natehee  Dam — Raising  the  Lciwl  of 
Flathead  Lake 

Application  from  the  city  of 

racoma,  Wash.,  has  been  made  to 
the  Federal  Power  Commission  for  a 
l)reliminary  permit  covering  a  site  on 
the  South  Fork  of  the  Skokomish  River, 
15  miles  northwest  of  Shelton,  where 
it  is  proposed  to  construct  a  masonry 
arch  dam  280  ft.  high  and  an  earthen 
dike  to  form  a  storage  reservoir  with 
an  area  of  1,800  acres.  From  this  reser¬ 
voir  it  is  planned  to  drive  a  tunnel  3^ 
miles  long  to  connect  with  Cushman 
reservoir  No.  1,  now  a  part  of  the  city’s 
system.  The  water  thus  added  to  the 
Cushman  reservoir  will  be  utilized 
through  existing  and  prospective  power 
houses.  'I'he  new  site  is  e.xpected  to 
develop  39,100  hp. 

James  B.  Girand  of  Phoenix,  Ariz., 
has  applied  for  preliminary  permits  cov¬ 
ering  two  additional  sites  on  Salt  River. 
These,  with  a  former  application,  com¬ 
pletely  cover  the  resources  of  that 
stream.  One  of  the  new  applications 
proposes  the  construction  of  a  dam  325 
ft.  high  just  below  the  junction  with 
Carrizo  Creek.  At  that  point  14,000 
hp.  will  be  developed,  it  is  estimated. 
A  second  dam  3  miles  down  stream  from 
the  Carrizo  site  will  be  140  ft.  high,  and 
there  9,000  additional  horsepower  can 
be  developed.  The  second  application 
covers  a  dam  200  ft.  high  just  above 
the  mouth  of  Soldier  Creek.  This  site 
will  require  the  construction  of  a  tunnel 
49.000  ft,  long,  diverting  the  water  10 
miles  downstream.  In  this  way  an  addi¬ 
tional  8,000  hp.  can  be  produced.  The 
power  is  for  the  use  of  the  copper  mines 
of  southern  Arizona. 

Protests  against  the  Rock  Island 
project  of  the  Washington  Electric  Com¬ 
pany  on  the  Columbia  River  near 
Wenatchee  are  being  received  by  the 
Federal  Power  Commission,  most  of 
them  coming  from  fishing  interests.  They 
are  similar  in  character  to  those  pre¬ 
sented  at  the  time  the  Priest  Rapids  de¬ 
velopment  was  under  consideration.  The 
Rock  Island  project  is  50  miles  above 
Priest  Rapids.  In  the  Priest  Rapids  case 
the  Federal  Power  Commission  was  con¬ 
vinced  that  it  was  entirely  feasible  to 
provide  for  the  passage  of  salmon  up¬ 
stream  over  the  proposed  dam.  The 
licen.se  issued  in  that  case  carried  a  pro¬ 
vision  requiring  the  in.stallation  of  fish¬ 
ways.  Inasmuch  as  the  Rock  Island 
dam  is  not  a  high  one  and  will  consist 
('f  a  .series  of  gates,  it  is  believed  that 
the  problem  of  passing  spawning  salmon 
upstream  and  the  fry  downstream  will 
1  e  much  simpler. 

Acceptance  by  the  commission  of  the 
application  of  the  Rocky  Mountain 
Power  Company  for  a  license  covering 
the  development  of  the  power  resources 
of  Flathead  River  and  Flathead  Lake  in 
-Montana  was  urged  recently  by  a  dele¬ 
gation  representing  the  Flathead  irriga¬ 
tion  district.  Before  the  commission 
can  act  on  the  application  it  will  be 


necessary  to  determine  just  how  the 
ground  water  levels  will  be  affected  by 
raising  the  level  of  the  lake.  From 
what  is  known  of  the  geology  of  the 
region  it  is  believed  to  be  entirely  prac¬ 
ticable  to  increase  the  lake  level  without 
affecting  the  ground-water  conditions 
in  the  nearby  cultivated  areas. 

Tbe  Glacier  Silver-Lead  Mining  Com¬ 
pany  of  Libby,  Mont.,  has  applied  for  a 
license  covering  a  small  plant  in  opera¬ 
tion  on  Granite  Creek. 

Charles  F.  Bradford  of  Sacramento, 
Calif.,  has  applied  for  a  preliminary  per¬ 
mit  covering  a  project  on  the  North  and 
Middle  Forks  of  Cosumnes  River,  in  El 
Dorado  County,  Calif.  It  is  planned  to 
build  a  dam  200  ft.  high  on  North  Fork 
and  al.so  a  dam  on  Middle  Fork  140  ft. 
high,  with  a  power  house  on  the  North 
Fork.  Estimated  capacity  is  12,300  hp. 

The  Texas  Central  Power  Company 
of  San  Antonio  has  filed  a  declaration 
of  intention  covering  a  project  on  the 
Guadalupe  River.  It  is  proposed  to 
build  a  35-ft.  reinforced-concrete  dam 
480  ft.  long  across  the  Guadalupe  River 
14  miles  northwest  of  Victoria,  Te.x., 
and  to  install  3,000  hp. 

T.  J.  Yerby  of  Bishop,  Calif.,  has  ap¬ 
plied  for  a  minor  license  covering  a  pro¬ 
posed  development  on  Rock  Creek. 
Mono  County.  The  power  is  to  be  used 
for  lighting  purposes. 


Merrill  on  “Administrative 
Problems  of  Superpower” 

Speaking  from  the  standpoint  of  the 
government,  federal  or  state,  O.  C,  Mer¬ 
rill,  e.xecutive  secretary  Federal  Power 
Commission,  discussed  in  an  address 
given  at  Yale  University  on  March  20 
‘‘The  Administrative  Problems  of  Super¬ 
power.”  He  touched  on  the  interstate 
transmission  and  sale  of  electrical 
energy,  indicating  dissent  from  the  view 
that  since  less  than  10  per  cent  of  power 
generated  enters  into  interstate  com¬ 
merce  it  is  a  matter  of  small  importance 
which  the  states  can  handle  either  in¬ 
dividually  or  jointly.  In  1926,  Mr. 
Merrill  said.  South  Carolina  exported 
31  per  cent  of  her  generated  power, 
Georgia  38  per  cent.  West  Virginia  43 
per  cent,  Iowa  48  per  cent.  Idaho  63 
per  cent  and  Vermont  94  per  cent. 
The  percentage  of  imported  power  to 
power  generated  within  the  state  was 
40  in  Kentucky,  75  in  Maryland,  98  in 
Mississippi,  116  in  Missouri.  121  in 
Utah  and  126  in  Nevada.  Mr.  Merrill 
called  attention  to  the  Federal  Power 
Commission’s  proposal  that  Congress  in 
legislating  on  this  interstate  traffic  grant 
power  to  the  state  commissions  to  act 
as  its  agents  within  certain  limits,  leav¬ 
ing  wholly  to  the  states  those  cases 
where  interstate  commerce  is  not  di¬ 
rectly  affected  and  in  other  cases  au¬ 
thorizing  the  state  commissions,  sitting 
jointly,  to  hold  hearings  and  make  the 
original  findings,  leaving  to  a  federal 
agency  final  jurisdiction  in  case  of  dis¬ 
agreement.  appeal  or  non-action. 

Mr.  Merrill  dealt  also  with  the  regu¬ 
lation  of  holding  companies.  His  re¬ 
marks  under  this  head  are  printed  on 
page  631. 


Three  Hydro  Dams  Go  Down 
in  South  Alabama  Floods 

Authentic  reports  from  southern 
Alabama  to  the  Electrical  World 
bring  to  light  a  fact  overlooked  in  the 
press  reports  of  the  recent  heavy  floods 
in  that  region.  This  is  that  owing  to  the 
washing  away  of  the  earth  embank¬ 
ments  at  the  ends  of  three  concrete 
hydro-electric  dams  lielonging  to  the 
jointly  owned  Pea  River  I’ower  Com¬ 
pany  and  River  Falls  Power  Company, 
these  dams  failed.  As  a  result  a  2,000- 
hp.  plant  at  Elba,  a  7,(KK>-hp.  plant  at 
River  Falls  and  a  3,2(X)-hp.  plant  at 
Gantt  were  put  out  of  commission. 
Called  upon  to  help  in  the  emergency, 
the  900-kva.  steam  plant  at  Andalusia 
soon  had  to  shut  down  because  of  the 
impossibility  of  getting  more  fuel  and 
a  small  municipal  steam  plant  at 
Luverne  caught  fire  and  burned  down. 

As  a  re.sult  electric  service  is  at  a 
minimum  in  the  territory  served  by  the 
various  plants  named.  It  is  considered 
likely  that  the  Alabama  Power  Company 
will  extend  its  power  lines  to  the  places 
deprived  of  service.  No  announcement 
concerning  plans  for  rebuilding  the 
dams  has  yet  been  made  by  the  Pea 
River  and  River  Falls  companies  so 
far  as  is  known. 

As  printed  last  week,  the  Alabama 
Power  Company  reports  its  transmis¬ 
sion  system  in  the  inundated  district  as 
back  to  normal.  No  damage  was  done 
at  Flomaton,  where  the  .Alabama  com¬ 
pany  has  a  large  substation  and  whence 
the  110-kv.  line  from  the  hydro  plant 
at  Lock  18,  on  the  Coosa  River, 
branches  off  for  Mobile,  Ala.,  and 
Pensacola.  Fla. 

Impact  from  a  broken  highway  bridge 
washed  down  by  the  flood  injured  the 
Georgia  Power  &  Light  Company’s  dam 
across  Spring  Creek,  near  Bainbridge, 
Ga..  to  the  extent  of  $15,000,  a  report 
from  Valdosta  says. 


Flood  Troubles  in  Mid  West 

Flood  conditions  on  the  Mississippi 
River  last  week  seriously  handicapped 
the  hydro-electric  plant  at  Keokuk, 
Iowa,  where  the  river  is  said  to  have 
reached  its  highest  stage  for  thirty 
years,  and  the  Illinois  Power  &  Light 
Corporation,  it  is  reported,  had  to  turn 
to  other  interconnections  to  handle  part 
of  the  load  on  its  western  distribution 
systems  usually  supplied  from  Keokuk. 

High  water  in  the  Cedar  River 
threatened  service  in  towns  and  cities 
supplied  by  the  Iowa  Public  .Service 
Company.  Emergency  crews  from  the 
utility  company  were  rushed  to  points 
where  interruptions  were  reported,  made 
hasty  temporary  connections  and  kept 
the  service  in  a  remarkably  efficient 
state  in  view  of  widespread  damage  to 
lines  and  flooding  of  minor  plants.  Tbe 
\’inton  (Iowa)  municipal  plant  was 
forced  to  suspend  service  for  two  days 
when  rising  waters  floorlerl  the  station. 

The  Kentucky  River  flooded  the  plant 
of  the  Kentucky  &  West  Virginia 
Power  Company  at  Jackson,  Ky.,  on 
March  22,  causing  suspension. 
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Mohawk-Hudson  Budget 

Eight-Million-Dollar  Program  Includes 
Hydro  Plant  at  Conklingznlle,  on  the 
Sacandaga,  but  Hudson  River  Plant 
Has  Not  Reached  Building  Stage 

PLANS  have  been  prepared  and  it  is 
expected  that  bids  will  be  taken 
within  the  next  two  months  by  the 
Mohawk-Hudson  Power  Corporation 
(holding  company  for  the  New  York 
Power  &  Light  Corporation)  for  a 
hydro-electric  power  house  at  Conkling- 
ville,  Saratoga  County,  to  utilize  the 
flow  of  the  stream  made  possible  by  the 
newly  erected  Conklingville  dam,  which 
is  a  part  of  the  Sacandaga  reservoir  de¬ 
velopment  under  supervision  of  the  Hud¬ 
son  River  Regulating  District  Commis¬ 
sion,  This  project  will,  it  is  estimated, 
cost  about  $700,000. 

Plans  for  a  much  larger  development 
at  Hadley  Falls  or  Palmer,  on  the  Hud¬ 
son  River,  have  been  in  contemplation 
by  this  company  for  some  years  and 
were  recently  referred  to  in  newspaper 
reports  as  if  ready  for  putting  through. 
Inquiry  at  the  offices  of  the  corporation 
in  Albany,  however,  brings  out  the  in¬ 
formation  that  nothing  is  expected  to 
develop  regarding  this  project  this  year. 

'I'he  Mohawk-Hudson  company  con¬ 
templates  a  budgetary  expenditure  of 
upward  of  $8,(K)(),()0<)  in  1929  in  con¬ 
nection  with  general  upkeep,  improve¬ 
ments  and  repair  of  its  power  houses 
and  lines,  hut  no  major  projects  are 
included.  About  $500.(KX)  will  be  ex¬ 
pended  in  the  Albany  territory  served 
by  the  New  York  Power  &  Light  Cor¬ 
poration,  where  work  covering  a  change 
from  4()-cycle  to  60-cycle  frequency  is 
under  way.  I'he  $8,000, 000  includes 
construction  of  rural  lines,  building  of 
conduits,  replacement  of  old  cable  and 
installation  of  new  and  miscellaneous 
work. 

Experimental  work  conducted  by  the 
New  ^’ork  Power  &  Light  Corporation 
in  the  color  floodlighting  of  buildings  is 
attracting  attention  outside  of  Albany. 
'I'be  first  successful  utilization  of  flood¬ 
lighting  for  commercial  display  pur¬ 
poses  was.  it  is  said,  undertaken  by  the 
Municipal  Cas  Company  of  Albany  (  no  v 
owned  by  the  New  York  Power  &  Lignt 
Corporation)  three  years  ago. 


Southern  California  Edison’s 
Attitude  on  Boulder  Dam 

'I'he  attitude  of  the  Southern  Cali¬ 
fornia  Edison  Company  on  the  Boulder 
Dam  project  is  expressed  by  John  B. 
Miller,  chairman  of  the  board,  in  a 
letter  mailed  to  the  company’s  stock¬ 
holders  with  a  recent  dividend  notice. 
Because  the  annual  report  of  the  com¬ 
pany  for  1928  would  not  reach  stock¬ 
holders  until  late  March  or  early  April, 
.Mr.  Miller  gives  a  re.sume  of  the  com¬ 
pany’s  status  and  quotes  from  the  an¬ 
nual  report  an  excerpt  on  the  Boulder 
Datn  project.  The  excerpt  concludes; 

So  far  as  the  project  affects  your  coin- 
l)any’s  interests,  it  is  believed  that  the 
construction  of  this  huge  enterprise,  in¬ 
cluding  as  it  does  a  plant  to  divert  an 


enormous  amount  of  the  impounded  Colo¬ 
rado  River  water  into  the  territory  served 
by  your  company,  will  stimulate  growth 
and  prosperity  in  southern  California  with 
attendant  increase  in  demand  upon  the 
company  for  service.  It  will  be  your  com¬ 
pany’s  policy  to  co-operate  with  the  federal 
government  and  with  the  other  agencies 
now  distributing  power  in  southern  Cali¬ 
fornia  in  working  out  plans  for  develop¬ 
ing  and  distributing  the  power,  to  the  end 
that  the  project  may  proceed  as  rapidly 
as  possible.  It  is  unlikely,  in  view  of  the 
period  required  for  construction  and  of  the 
delays  which  apparently  must  ensue  be¬ 
fore  construction  is  started,  that  any  power 
will  be  available  from  the  project  within 
the  next  ten  or  twelve  years. 

Boulder  Dam  will  take  ten  or  twelve 
years  to  complete,  and  if  at  that  time  power 
is  developed,  it  will  add  a  substantial  new 
supply  for  this  territory.  The  normal  in¬ 
crease  of  your  company’s  business  during 
these  years,  while  the  dam  is  under  con¬ 
struction,  will  enable  us  easily  to  absorb  our 
share  of  this  block  of  power. 

Progress  of  Rural  Service  in 
Alabama  Counties 

The  electrification  of  farms  and  farm 
homes  made  remarkable  progress  in 
Alabama  in  1928,  when  new  customers 
were  added  at  the  rate  of  187  per  month, 
the  work  being  done  by  the  Alabama 
Power  Company  in  co-operation  with 
the  experiment  station  and  extension 
service  of  the  Alabama  Polytechnic 
Institute.  An  official  report  reveals  that 
867  miles  of  rural  electric  lines  were  in 
service  at  the  end  of  1928  and  that  they 
were  serving  5.964  customers.  At  the 
same  time  40  additional  lines  were  under 
construction  or  had  been  authorized. 
When  complete  these  lines  will  add  144 
miles  and  will  serve  630  additional  cus¬ 
tomers.  This  progress  is  greatly  in  ex¬ 
cess  of  any  of  the  four  former  years  of 
rural  electrification  in  Alabama. 

Data  on  the  work  were  compiled  hy 
E.  C.  Easter,  chief  agricultural  engineer 
of  the  Alabama  Power  Company,  who 
has  been  connectecl  with  the  work  con¬ 
tinuously  since  its  beginning.  His  re¬ 
port  says  that  rural  transmission  lines 
have  been  extended  into  44  of  the  67 
counties. 

Virginia  Organizes  a  Farm 
Electrification  Committee 

Organization  of  a  special  committee 
to  study  the  administrative  details  of  a 
farm  electrification  plan  suitable  for 
Virginia  has  been  announced  by  the 
Virginia  .State  Commission  on  Conser¬ 
vation  and  Development.  The  commit¬ 
tee  is  composed  of  R.  J.  Throckmorton, 
C.  F.  Schoonmaker  and  W.  1.  Whitfield, 
representing  the  power  companies,  and 
C.  E.  Seitz,  G.  C.  Boyer  and  E.  O. 
Fippen,  representing  the  state.  It  is 
the  result  of  a  meeting  at  Richmond  of 
the  state-wide  farm  electrification  com¬ 
mission,  a  group  made  up  of  Floyd  W. 
King,  J.  W.  Hancock  and  T.  Justin 
Moore,  power-company  men.  and  W.  E. 
Carson,  W.  .Stuart  Moffett  and  Dr. 
Julian  A.  Burruss,  representing  the 
state.  This  commission  was  established 
hy  Governor  Harry  F.  Byrd  following  a 
general  conference. 


Much  progress  in  the  technical  study 
of  the  movement  was  reported.  The 
plan  favored  involves  a  standardization 
of  contracts  and  close  supervision.  The 
commission  hopes  to  work  out  a  method 
of  establishing  electric  service  in  rural 
sive  and  just  to  consumer,  company  and 
districts  which  will  be  just  to  all. 


Good  Advice,  Spirited  Debate 
for  Northwest  Accountants 

Money-saving  systems  in  billing 
customers,  a  mode  of  presenting 
fundamental  statistics  to  the  manage¬ 
ment  graphically  and  the  importance  of 
fixed-capital  records  in  arranging  fire 
insurance  schedules  were  among  the 
more  important  subjects  raised  in  the 
committee  reports  presented  at  the 
general  conference  of  the  Accounting 
Section,  Northwest  Electric  Light  and 
Power  Association,  held  at  Portland, 
Ore.,  March  18.  All  committees  re¬ 
ported  and  discussion  was  frank  and 
spirited.  The  meeting  was  presided 
over  by  A.  E.  Janssen,  Idaho  Power 
Company,  Boise,  section  chairman. 

R.  M.  Boykin,  Puget  Sound  Power  & 
Light  Company  an(l  president  of  the 
association,  cited  many  ways  in  which 
the  accounting  department  could  assist 
in  building  good  public  relations,  could 
foster  commercial  development  and 
could  render  aid  to  the  busy  executive 
by  interpreting  the  financial  history  of 
the  business  from  the  standpoint  of  its 
economic  significance. 

M.  J.  Wilkinson,  Pacific  Power  & 
Light  Company,  Portland,  Ore.,  re¬ 
sponding  as  vice-chairman  of  the  sec¬ 
tion,  pointed  to  some  of  the  accomplish¬ 
ments  of  the  section  in  the  past  and 
urged  the  section  to  consider  itself  a 
service  department  for  the  member  com¬ 
panies,  for  the  other  sections  and  for  the 
utility  customers. 

In  addition  to  these  general  talks, 
F.  W.  Brownell,  Puget  Sound  Power  & 
Light  Company,  .Seattle,  outlined  the 
scope  of  the  section’s  activities  as  in¬ 
cluding,  besides  co-operation  with  the 
national  committees,  also  the  making  of 
itself  a  service  organization  for  the 
Northwest  member-company  executives. 


Soviet  Will  License  Stations 
Rated  at  500,000  Kw. 

Openings  for  concessions  covering 
central  power  stations  in  the  Soviet 
Union,  as  recently  announced  by  the 
“chief  concessions  committee,”  involve 
ten  projects  ranging  from  20,000  kw.  to 
2(X),000  kw.  in  rating  and  amounting  in 
the  aggregate  to  more  than  500.000  kw. 

The  largest  concession  listed  is  for 
a  .steam-electric  central  station  in  the 
Mo.scow  region.  This  station  is  ex¬ 
pected  to  have  a  capacity  of  from 
150.000  kw.  to  30(),0fK)  kw.  Other  open¬ 
ings  are  for  a  hydro-electric  station  on 
the  Svir  River  of  80,000  kw.  capacity, 
which  may  include  high-tension  trans¬ 
mission  lines  to  Leningrad.  143  miles 
distant,  and  for  a  60,000-kw.  central 
station  at  Cheliabrinsk. 
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Waterloo  (Iowa)  Generating 
Plant  Being  Enlarged. — Installation 
of  a  3,300-hp.  high-pressure  boiler  in 
the  central  generating  station  of  the 
Iowa  Public  Service  Company,  Water¬ 
loo,  is  about  to  start,  and  the  work  will 
be  completed  by  October  31,  at  a  cost 
of  $225,000  it  has  been  announced  by 
K.  H.  Garrison,  manager  of  the  Water¬ 
loo  division  of  the  company.  The  addi¬ 
tion  will  make  the  Waterloo  plant  the 
largest  in  that  section  of  the  state. 


Contracts  Let  for  Cobble  Moun¬ 
tain  Plant  at  Springfield,  Mass. — 
Construction  contracts  have  been  let  for 
the  generating  plant  which  is  to  be  built 
in  connection  with  the  Cobble  Mountain 
reservoir  that  is  being  carried  through 
by  the  city  of  Springfield,  Mass.  This 
plant,  to  be  ready  next  year,  will  be 
leased  to  the  Turners  Falls  Power  & 
Electric  Company  at  $270,000  a  year 
and  will  represent  the  eipiivalent  of  a 
23,000-kw.  steam  generating  station. 


Upstate  New  York  Rate  Reduc¬ 
tions  Approved. — 'I'hc  New  York  Pub¬ 
lic  Service  Commission  has  approved 
the  new  rates  of  the  Syracuse  Lighting 
Company  applicable  to  household  users 
of  electricity  which  were  noted  last  week 
(page  606).  The  commission  has  also 
approved  a  new  schedule  of  the  Rock¬ 
land  Light  &  Power  Company  applicable 
to  Haverstraw,  Nyack  and  other  places 
which  effects  a  saving  of  1  cent  a  kilo¬ 
watt-hour  for  commercial  and  residen¬ 
tial  lighting  with  incidental  heating  or 
motor  service  up  to  1  hp.  installed 
capacity. 


Bull  Run  Is  Now  Site  of  Rural 
Power  Plant. — After  about  five  years’ 
effort  on  the  part  of  enterprising  farmers 
living  near  historic  Bull  Run,  Va.,  a 
500-hp.  plant  has  been  built  on  the 
stream  by  a  local  stock  company  at  a 
cost  of  $50,000,  and  50  customers  at 
Clifton  Station  as  well  as  25  farms  in 
the  vicinity  are  being  served.  A  tie 
line  to  Manassas  has  also  been  con¬ 
structed.  More  customers  are  constantly 
being  added.  The  project  was  carried 
to  completion  under  the  supervision  of 
J.  .■\.  Waller  of  the  Virginia  Polytechnic 
Institute  at  Blacksburg,  the  agricultural 
division  of  which  is  actively  concerned 
in  furthering  electric  farm  service. 


More  .Applications  for  Power 
Sites  in  Oregon. — The  Portland  ( Ore.) 
Electric  Power  Company  has  filed  appli¬ 
cation  with  the  state  engineer  for  au¬ 
thority  to  store  100,000  acre-feet  of 
water  from  the  Main  Fork  of  the 
Clackamas  River  for  the  purpose  of 
power  development.  This  filing  is  in 
line  with  the  company’s  program  for 
completing  its  Oak  Grove  project.  Ore¬ 
gon  Farms,'  Inc.,  a  Portland  corporation, 
has  asked  the  engineer  for  a  permit  to 
store  25,000  acre-feet  of  water  from 
Clear,  Fish.  Lava,  Lost.  Mud  and  Big 
Lakes  and  the  McKenzie  River  and  to 


appropriate  600  sec. -ft.  of  such  stored 
water  for  the  development  of  power  in 
Linn  County. 


Power  Development  in  Nova 
Scotia.  —  At  the  power  sites  on  the 
Mersey  River  in  the  Province  of  Nova 
Scotia,  Canada,  work  is  being  pushed 
forward  by.  a  force  of  more  than  1,100 
men.  Three  sites  are  being  developed 
by  the  provincial  government  through 
the  Nova  Scotia  Power  Commission. 
The  total  capacity  will  approximate 
31,000  hp.,  of  which  20,000  hp.  is  to  ful¬ 
fill  a  contract  with  the  Mersey  Paper 
Company. 


International  Power  Cable  Across 
St.  Croix  River  Between  Maine  and 
New  Brunswick. — The  Secretary  of 
War  has  approved  the  application  of 
the  St.  Croix  Gas  Light  Company  of 
Calais,  Me.,  for  a  permit  to  lay  and 
maintain  an  armored  submarine  power 
transmission  cable  across  the  St.  Croix 
River  between  the  towns  of  Robbins- 
ton.  Me.,  and  St.  Andrews,  New  Bruns¬ 
wick,  provided  that  a  presidential  license 
be  obtained,  as  this  cable  will  make  a 
physical  connection  between  the  United 
States  and  the  Dominion  of  Canada. 


Dallas  Finds  Purchase  of  Energy 
THE  Cheapest  Means  of  Operating 
City  Pumping  Plant. — On  comparing 
bids  for  operation  of  its  central  pumping 
plant,  the  City  Commission  of  Dallas, 
Tex.,  found  that  the  advantage  lay  with 
purchased  energy  from  the  Dallas  Power 
&  Light  Company,  as  compared  with 
three  other  methods — steam,  Diesel  en¬ 
gines  and  gas  engines.  Equipment  for 
steam  operation  would,  the  report  says. 


cost  $265,000  more  than  electrical 
equipment.  An  exceedingly  favorable 
rate  from  the  power  company  also  dem¬ 
onstrates,  it  is  said,  that  electricity  will 
be  more  economical  in  yearly  operating 
costs. 


Poplar  Bluff  Municipal  Plant 
Boasts  Third  Lowest  Rate  in  Mis- 
.souRi. — Only  two  cities  in  Missouri — 
Hannibal  and  Chillicothe — have  a  lower 
light  rate  than  Poplar  Bluff,  according 
to  a  tabulation  by  A.  E.  Hecker,  super¬ 
intendent  of  tbe  municipal  plant  there. 
The  Poplar  Bluff  rate  for  50  kw.-hr.  is 
$3.23,  while  the  rate  at  Hannibal  is 
$3.15  and  at  Chillicotbe  $2.57.  The 
municipal  plant  at  Poplar  Bluff  recently 
reduced  its  rate  20  per  cent. 


Pennsylvania  -  Ohio  Power  & 
Light  to  Erect  Office  Building. — 
An  office  building  which  will  cost  about 
$750, 0(X)  and  will  be  eight  or  nine  stories 
high  will  be  constructed  at  Youngs¬ 
town,  Ohio,  next  year  by  the  Penn- 
sylvania-Ohio  Power  &  Light  Com¬ 
pany,  according  to  announcement  by 
President  C.  S.  MacCalla.  The  build¬ 
ing  will  be  constructed  on  the  site  of 
the  present  general  offices  at  Boardman 
and  Champion  Streets,  and  the  lot  next 
to  that  site  will  also  be  utilized. 


Consolidated  Gas  &  Electric  Gets 
Disputed  Territory.  —  A  vigorously 
waged  contest  for  the  right  to  serve  four 
summer  communities  in  Calvert  County, 
Md.,  along  Chesapeake  Bay,  has  been 
settled  by  the  Maryland  Public  Service 
Commission  in  favor  of  the  Consolidated 
Gas,  Electric  Light  &  Power  Company 


Harriman  Station  on  Deerfield  River  Modeled 


A  PORTABLE  model  of  the  Harri¬ 
man  hydro-electric  development  of 
the  New  England  Power  Association 
on  the  Deerfield  River  in  southern  Ver¬ 
mont  has  recently  been  built  for  dem¬ 
onstration  purposes  by  the  engineer¬ 
ing  and  maintenance  staff  of  the  power 
company  with  the  co-operation  of  the 
Alden  Hydraulic  Laboratory  of  the 
Worcester  PoKtechnic  Institute.  The 
model  is  10  ft.  long  and  6  ft.  wide  and 
shows  in  miniature  the  Davis  Bridge 


dam,  spillway  outlet,  power  tunnel, 
surge  tank,  power  house  and  switch 
yards  of  this  60,000-hp.  development, 
with  the  natural  surroundings  in  color. 
A  motor-driven  water  circulation  is  in¬ 
cluded  to  simulate  the  flow  of  water 
through  the  spillway,  tunnel  system, 
power  house  and  river.  The  dam  and 
spillway  are  reproduced  on  a  scale  of 
one  to  four  hundred  and  the  power¬ 
house  section  on  a  scale  of  one  to  one 
hundred. 
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of  Baltimore.  The  controversy  hinged 
largely  on  rates  and  was  with  the  Sub¬ 
urban  Electric  Company,  which  serves 
other  sections  of  Calvert  County.  The 
Con.solidated  company  will  have  four 
months  to  complete  a  connecting  line. 


Comal  Plant  of  San  Antonio 
Company  Ready  for  Increased  Oper¬ 
ation. — Repair  of  the  original  30,000- 
kw.  turbo-generator  in  the  Comal  plant 
of  the  San  Antonio  Public  Service  Com¬ 
pany  at  New  Braunfels.  Tex.,  which  has 
been  under  way  for  some  time,  is  fin¬ 
ished.  While  it  was  proceeding  the  new 
unit,  which  has  the  same  rating,  han¬ 
dled  the  load.  The  plant  is  now  ready 
for  operation  at  60,0(X)  kw.,  according 
to  D.  W.  Flowers,  superintendent  gas 
and  electric  departments. 


Otter  Tail  Power  Company  Has 
Million-Doi.lar  Budget. — Announce¬ 
ment  has  been  made  by  Clifford  S. 
Kennedy,  general  manager  Otter  Tail 
Power  Company,  Fergus  Falls.  Minn., 
that  the  company  plans  to  rebuild  its  dis¬ 
tribution  systems  in  thirty  towns  and 
villages,  including  Fergus  Falls,  at  a 
cost  of  $300,000.  Various  projects 
bring  the  estimated  expenditure  for  the 
next  fi.scal  year  to  about  a  million  dol¬ 
lars.  'I'he  largest  single  item  concerns 
Washburn,  where  new  machinery  will 
be  installed  at  a  cost  of  more  than  $250.- 
000.  Other  enterprises  are  new  power 
lines  from  Washburn  to  Devil’s  Lake 
and  from  Velva,  N.  D.,  to  Bergen  and 
Voltaire,  N.  D.  The  company  now  dis¬ 
tributes  energy  to  248  towns  and  is 
negotiating  for  plants  in  others. 


At  Work  on  Plans  for  Kettle 
Falls  Development. — Detailed  plans 
for  the  development  of  the  hydro-electric 
power  site  at  Kettle  Falls,  on  the  Colum¬ 
bia  River,  90  miles  north  of  Spokane, 
Wash.,  are  now  being  prepared  by  the 
engineering  department  of  the  Wash¬ 
ington  Water  Power  Company,  accord¬ 
ing  to  V’.  H.  Greisser,  chief  engineer. 
Surveys  of  the  site  have  been  under 
way  since  January,  at  which  time  the 
Columbia  River  is  at  low  water.  The 
company  now  has  an  application  for 
license  before  the  Federal  Power  Com¬ 
mission,  which  held  a  hearing  in  Spo¬ 
kane  in  February.  The  ultimate  de¬ 
velopment  at  Kettle  Falls  will  be  for 
260.000  hp.,  with  an  ultimate  head  of 
75  ft.  The  first  phase  will  probably  em¬ 
brace  the  development  of  the  south 
channel  between  an  island  and  the  south 
bank  of  the  river,  where  35.000  hp.  is 
available. 


Detroit  Intensely  Lights  Another 
Business  Section.  —  Detroit  became 
the  possessor  of  one  of  the  best-lighted 
business  districts  in  the  world  when  the 
new  lighting  system  for  downtown 
Woodward  Avenue  and  adjacent  streets 
was  turned  on  recently.  The  equip¬ 
ment  consists  of  two  parallel  rows  of 
standards.  100  ft.  apart  on  opposite  sides 
of  the  street.  On  each  are  mounted  two 
ornamental  “Novalux”  lighting  units, 
manufactured  by  the  General  Electric 
Company.  They  are  rippled  glass,  giv¬ 
ing  a  maximum  diffusion  of  light  with 


a  minimum  of  glare,  and  are  equipped 
with  2,000-watt  “Mazda”  lamps.  The 
installation  includes  195  double  stand¬ 
ards.  This  is  the  second  installation  of 
intense  lighting  in  Detroit.  The  Wash¬ 
ington  Boulevard  installation  includes 
larger  units,  using  five  1,000-watt  in- 
condescent  lamps  per  standard,  but  the 
standards  are  farther  apart  and  the 
street  is  wider,  so  that  the  actual  in¬ 
tensity  of  light  is  greater  in  the  case  of 
the  Woodward  Avenue  installation. 


Long  Beach  No.  3  Has  Up-to-the- 
Minute  Chemical  Laboratory.  — 
Long  Beach  steam  plant  No.  3  of  the 
Southern  California  Edison  Company 
embodies  the  very  latest  features  of 
steam-plant  engineering.  One  of  these 
features  consists  of  a  completely 
equipped  chemical  laboratory  not  only 


to  carry  on  routine  tasks  connected  w'ith 
fuel,  water  and  lubricants  but  also  to  do 
experimental  work  in  the  direction  of 
further  economies  in  operation.  August 
Sattler  is"  the  chemist  in  charge. 


Another  Devil’s  River  Permit 
Granted. — The  Central  Power  & 
Light  Company,  through  James  C. 
Kennedy  of  Dallas,  has  obtained  a  per¬ 
mit  from  the  State  Board  of  Water  En¬ 
gineers  for  the  use  of  not  to  exceed  550 
sec. -ft.  of  water  from  Devil’s  River  in 
\'al  Verde  County  for  generating  elec¬ 
tric  power.  The  dam  will  create  a 
storage  reservoir  of  8,460  acre- feet  of 
water.  This  will  be  the  site  of  another 
of  the  series  of  hydro-electric  plants 
that  the  company  plans  to  build  on  the 
Devil’s  River. 


New  British  Columbia  Hydro  Proj¬ 
ect  IN  Strathcona  Park  Would 
Produce  90,000  Hp. — Plans  of  the  Brit¬ 
ish  Columbia  Power  Corporation  for 
damming  Buttles  Lake  in  Strathcona 
Park  and  the  two  lakes  below  it  and 
for  the.use  of  Campbell  River  have  been 
announced  at  Victoria.  B.  C.,  by  of¬ 
ficials  of  the  .subsidiary  Vancouver 
Island  Power  Corporation.  The  dam 
would  be  built  at  the  outlet  of  the  lake 
and  1.800  acres  of  land  would  be  flooded. 
In  addition  the  application  asks  for  the 
right  to  dam  both  the  lakes  just  outside 
Strathcona  Park.  On  Lower  Campbell 
Lake  3.500  acres  of  land  would  be 
flooded  and  on  Upper  Campbell  Lake 


3,700  acres.  From  a  power  plant  on 
Campbell  River,  about  a  mile  from  its 
mouth,  85,000  hp.  to  90,000  hp.  would  be 
derived.  (See  Electrical  World  for 
February  23,  page  413.) 


Brilliant  Lighting  Scheme  for 
Victoria  Embankment. — The  London 
Council  has  decided  on  a  comprehensive 
scheme  for  improving  the  lighting  of 
the  Victoria  Embankment,  which  runs 
along  the  bank  of  the  River  Thames. 
The  work  will  be  done  by  the  Charing 
Cross  Electricity  Supply  Company  in 
conjunction  with  the  General  Electric 
Company,  Ltd.,  and  the  Pirelli-General 
Cable  Works.  A  flood  of  light  will  be 
directed  on  to  the  road  surface  from 
lanterns  suspended  30  ft.  over  the  entire 
length  of  the  road.  The  lanterns  will  be 
suspended  in  pairs  from  ornamental 
standards  at  140-ft.  intervals.  Each 
lantern  will  contain  a  1,500- watt  gas- 
filled  lamp. 


Pacific  Gas  &  Electric  Announces 
Further  Items  in  Its  1929  Program. 
— The  sum  of  $2,578,000  has  been  set 
aside  by  the  Pacific  Gas  &  Electric 
Company  for  this  year’s  work  on  the 
.Salt  Springs  hydro-electric  development, 
a  three-year  program  to  be  completed  in 
1931.  The  company  reports  also  com¬ 
pletion  of  a  transformer  station  at  Mor¬ 
gan  Hill,  from  which  the  company  will 
serve  the  Salinas  Valley  and  the  Mon¬ 
terey  peninsula  over  a  new  transmis¬ 
sion  line  and  also  supply  the  Coast 
Counties  Gas  &  Electric  Company  in 
San  Benito  and  Santa  Cruz  Counties. 
Power  is  delivered  to  the  new  station 
from  Newark  over  a  110,000-volt  line. 
It  will  be  stepped  down  to  60,000  volts 
for  delivery  not  only  to  the  Coast  Coun¬ 
ties  company  but  to  a  considerable  area 
of  P.  G.  &  E.  territory.  The  Newark 
line  is  being  extended  from  Morgan  Hill 
to  Salinas  and  will  represent,  when  com¬ 
pleted,  an  investment  of  approximately 
$400,000.  The  extension  will  supple¬ 
ment  the  110,000-volt  line  from  Manteca 
to  Salinas,  built  three  years  ago. 


Progress  on  Alabama  Power 
Undertakings. — Reconstruction  of  the 
Lower  Tallassee  hydro-electric  develop¬ 
ment  of  the  Alabama  Power  Company, 
which  is  scheduled  for  completion  bv 
July  31,  1930.  is  proceeding  rapidly, 
excavation  being  more  than  half  com¬ 
pleted,  concrete  on  the  west  abutment 
and  the  substation  94  per  cent  completed 
and  90  per  cent  or  more  of  the  power¬ 
house  steel  having  been  erected.  Owing 
to  the  control  over  the  river  exercised 
by  Martin  Dam.  very  little  flood  dam¬ 
age  has  occurred.  The  foundation 
walls  of  the  coming  Mobile  steam  plant 
are  about  completed  and  the  erection 
of  structural  steel  is  well  advanced.  As 
already  reported,  the  company’s  new 
Gorgas  steam  plant  will  be  ready  in 
May,  Construction  on  the  1 10-kv.  feeder 
line  into  Mississippi,  which  traverses 
rough  hill-and-valley  territory  for  33 
miles  out  of  Gorgas,  then  18  miles  of 
rolling  land  and  then  33  miles  to  West 
Point  over  level  country  with  swamps 
and  the  Tombigbee  River  to  cross,  is  to 
be  pushed  rapidly  as  soon  as  the  rains 
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Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
January  5,  page  80.] 

Iowa  Power  and  Industrial  Conference 
— State  University,  Iowa  City,  April 
2  and  3.  C.  C.  Williams,  dean. 
Arizona  Utilities  Association — El  Con¬ 
quistador  Hotel,  Tucson,  April  4-6. 
Lee  C.  McCullough,  134  South  Cen¬ 
tral  Ave.,  Phoenix. 

Maryland  Utilities  Association — Emer¬ 
son  Hotel,  Baltimore,  April  12.  D.  E. 
Kinnear,  803  Court  Square  Bldg., 
Baltimore. 

American  Welding  Society — Engineer¬ 
ing  Societies  Bldg.,  New  York,  April 
22-26.  M.  M.  Kelly,  29  West  39th 
St.,  New  York. 

Middle  West  Division,  N.E.L.A.— Hotel 
Fontenelle,  Omaha,  Neb.,  April  24-26. 
T.  A.  Browne,  Lincoln,  Neb. 
Southwestern  Division,  N.E.L.A.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  S.  J.  Ballinger, 
San  Antonio  Public  Service  Co.,  San 
Antonio,  Tex. 

Southwestern  Public  Service  Associa¬ 
tion — Hot  Springs,  Ark.,  April  30- 
May  3.  E.  N.  Willis,  403  Slaughter 
Bldg.,  Dallas,  Tex. 

Arkansas  Utilities  Association  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock,  Ark. 

Indiana  Electric  Light  Association  — 
Hotel  Gary,  Gary,  Ind.,  May  1-3. 
William  Stokes,  1548  Consolidated 
Bldg.,  Indianapolis,  Ind. 

American  Institute  of  Electrical  Engi¬ 
neers — Regional  meeting,  Dallas, 
Tex.,  May  7-9.  F.  L.  Hutchinson, 
33  West  39th  St.,  New  York. 

East  Central  Division,  N.E.L.A.  — 
Louisville,  Ky.,  May  7-10.  D.  L. 
Gaskill,  Greenville,  Ohio. 
Southeastern  Division,  N.E.T^.A. — Ashe¬ 
ville,  N.  C.,  May  8-10.  C.  M.  Kllian, 
207  Bona  Allen  Bldg.,  Atlanta. 
National  Electrical  Manufacturers’ 
Association  —  The  Homestead,  Hot 
Springs,  Va.,  May  20-25.  S.  N.  Clark¬ 
son,  420  Lexington  Ave.,  New  York. 
American  Electrochemical  Society — 
Toronto,  May  27-29.  C.  G.  Fink, 
Columbia  University,  New  York. 
National  Electrical  Wholesalers’  Asso¬ 
ciation — The  Homestead,  Hot  Springs, 
Va.,  May  27-31.  E.  Donald  Tolies, 
165  Broadway,  New  York. 

National  Electric  Light  Association — 
Atlantic  City,  N.  J.,  June  3-7.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 


are  over.  A  44-kv.  line  from  Flomaton 
to  Brewton,  in  the  recently  inundated 
territory  in  the  southern  end  of  the  state, 
is  also  being  built. 


Envisages  Large  Tennessee  River 
Project  with  Plant  in  Kentucky. — 
Robert  H.  McNeill  of  Washington  has 
applied  to  the  Tennessee  Public  Utilities 
Commission  for  permission  to  construct 
a  hydro-electric  plant  near  Aurora,  Ky.. 
on  the  Tennessee  River.  The  project 
would  be  developed  by  the  Southern 
Industries  and  Utilities,  Inc.,  of  Mary¬ 
land,  which  would  have  the  backing  of 
Eastern  capital,  Mr.  McNeill  is  reported 
to  have  said.  The  dam  would  be  in 
Kentucky,  but  most  of  the  water  would 
be  impounded  in  Tennessee.  The  initial 
development  contemplated  would  call 
for  a  240.000-hp.  plant,  at  a  cost  of 
$32,800,000,  with  the  ultimate  de¬ 
velopment  of  528,000  hp.  at  a  cost  of 
$43,000,000.  Water  would  be  backed  as 
far  as  Pickwick  Landing,  near  the  Ala¬ 
bama  line,  and  the  plant  would  be  in 
jiosition  to  serve  western  Tennessee  and 
Kentucky  and  southern  Illinois. 


Hydro  -  Electrical  Development 
Lagged  in  Oregon  in  1927  and  1928. 
— That  hydro-electric  power  was  not  so 
great  a  factor  in  the  development  of 
Oregon’s  water  resources  during  the 
past  two  years  as  has  been  reported  is 
indicated  by  the  biennial  report  of  the 
State  Engineer.  For  1,176  permits  to 
appropriate  water  for  power  purposes  in 
the  state,  the  report,  recently  issued, 
shows  only  845  certificates  were  issued. 
Had  all  of  the  projects  for  power 
development  under  the  permits  issued 
been  completed,  there  would  have  been 
35,811  hp.  added  to  Oregon’s  hydro¬ 
electric  production.  The  actual  figure 
given  is  1,038  hp.  in  addition  to  irriga¬ 
tion  requirements  applying  to  20,769 
acres. 
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Right  to  Demand  Deposit  Is  Refused 
TO  Landlord. — A  test  case  entered  by 
W.  G.  Bauer  of  Haskell,  N.  J.,  before  the 
New  Jersey  Board  of  Public  Utility  Com¬ 
missioners  on  the  demand  of  the  Haskell 
Realty  Corporation  for  a  deposit  of  $5 
for  electric  service  in  the  house  rented  by 
him  from  the  company  was  decided  in  his 
favor.  The  real  estate  company  buys 
energy  wholesale  from  the  Jersey  Central 
Power  &  Light  Company  and  resells  it  at 
the  same  rate  as  that  offered  to  homes  by 
the  power  company.  Mr.  Bauer  contended 
that  he  had  lived  seven  years  in  his  present 
house  and  had  always  paid  his  bills 
promptly.  He  insisted  that  the  company 
was  not  justified  in  demanding  a  deposit. 


Discussion  of  Promotional  Rates  and 
Their  Effect. — Some  general  observations 
on  the  present-day  method  of  promotional 
rates  were  made  by  the  Alabama  Public 
Service  Commission  in  fixing  rates  to  be 
applied  in  Mobile  by  the  Alabama  Power 
Company.  The  commission  said  in  part  as 
condensed  in  the  Public  Utilities  Fortnightly: 
"The  use  for  domestic  electric  consumers 
of  block  rates  designed  when  lighting  was 
the  chief  use  of  electricity  is  unlikely  to 
encourage  the  larger  use  and  rapidly  grow¬ 
ing  demand  of  heavy-duty  appliances  in  the 
small  household.  The  commission  in  ap¬ 
proving  of  a  promotional  rate  to  encourage 
use  of  household  appliances  based  on  the 
number  of  rooms  in  the  average  residence 
gives  weight  to  the  contention  that  such 
rate  would  increase  the  bills  of  consumers 
with  large  houses  using  very  little  energy 
and  of  a  class  least  able  to  bear  an  increase 
in  the  cost  of  living.  While  consideration 
must  be  given  to  the  fixed  costs  of  serving 
each  customer  in  fixing  a  minimum  rate,  as 
long  as  the  utility  is  permitted  to  earn  a 
fair  return  from  its  operations  as  a  whole, 
the  matter  of  the  distribution  of  the  serv¬ 
ice  cost  among  its  different  consumers 
becomes  of  concern  chiefly  between  such 
consumers.  There  are  limits,  under  the  law, 
and  as  a  matter  of  equity  between  custom¬ 
ers,  beyond  which  the  commission  cannot 
reasonably  go  in  the  distribution  of  the  cost 
df  service  among  different  classes  of  con¬ 
sumers.  The  larger  homes  should  in  jus¬ 
tice  pay  a  somewhat  larger  service  charge 
than  the  small  homes,  provided  that  to  each 
is  offered  the  same  opportunity  of  obtaining 
a  low  rate  for  additional  energy  consumed.” 


Recent  Court 
Decisions 

cM _ ^ 

Contributory  Negligence  of  Elec¬ 
trician  Killed  by  Intentionally  Touch¬ 
ing  Wire  Is  for  Jury’s  Decision. — In 
Platt  vs.  Cape  Girardeau  Bell  Telephone 
Company  and  Missouri  Utilities  Company 
the  St.  Louis  Court  of  Appeals  held  that 
it  was  bound  by  the  verdict  of  the  trial 
jury  on  the  issue  of  contributory  negligence, 
the  jury  finding  that  an  inexperienced  tele¬ 
phone  electrician  killed  by  touching  a  power 
wire  after  he  had  first  observed  it  was 
not  so  guilty.  Negligence  of  the  power 
company  was  charged  on  the  allegation  that 
the  insulation  had  been  worn  from  this 
wire.  (12  S.W.  [2d]  933.)* 


Grant  of  Flowage  Rights  Not  Upset 
BY  Statute  of  Llmitations. — The  Su¬ 
preme  Court  of  Minnesota  has  found,  in 
Pike  Rapids  Power  Company  vs.  Schwin- 
tek,  that  a  flowage  contract  entered  into  in 
1910  is  still  valid  and  the  defendants,  who 
refused  in  1925  to  consummate  the  bargain 
after  plaintiff  had  erected  a  dam  and  w’hen 
the  sum  agreed  upon  as  to  be  paid  after 
the  dam  should  have  been  built  was  ten¬ 
dered  to  them,  could  not  shelter  behind  the 
statute  of  limitations.  Increase  in  the 
value  of  the  defendant’s  land  since  the  con¬ 
tract  w'as  made  did  not  render  that  contract 
inequitable,  and  adverse  possession  could 
not  be  established  by  (Kcupancy  and  slight 
use  of  the  land  on  the  part  of  the  con¬ 
tractor’s  successor.  (223  N.W.  612.) 


Top  of  Flashboards  Is  “Crest  of  Dam” 
Within  Requirement  that  Water  Be 
Actually  Flowtng  Over  Crest.  —  In 
United  Paper  Board  Company  vs.  Iroquois 
Pulp  &  Paper  Company,  the  Court  of  Ap¬ 
peals  of  New  York  sustained  the  lower 
court  by  answering  in  the  negative  the 
following  question :  “Is  it  error,  as  a 
matter  of  law,  to  construe  the  words  ‘when 
the  water  of  said  river  shall  be  actually 
flc)wing  over  the  crest  of  the  dam,’  as  con¬ 
tained  in  the  reservation  in  the  deed,  to 
mean  ‘when  the  water  of  such  river  shall 
be  actually  flowing  over  the  crest  of  the 
dam,  including  the  flashboards  not  exceed¬ 
ing  18  in.  in  height  as  a  part  of  the  dam, 
the  top  of  the  flashboards  to  be  taken  as  the 
crest  of  the  dam  when  such  flashboards  are 
in  place  upon  the  dam’?”  (164  N.E.  594.) 


Destruction  of  Factory  Supplied 
Under  Contract  with  Electricity  Does 
Not  Annul  Contract. — John  Costaloupes 
and  others  composing  a  manufacturing  firm 
made  a  contract  with  the  San  Joaquin 
Light  &  Power  Corporation  to  supply 
power  for  their  factory.  Soon  thereafter 
the  factory  was  destroyed  by  fire  and  the 
firm,  deciding  not  to  rebuild,  refused  to  pay 
the  guarantee  it  had  made  for  minimum 
consumption.  The  District  Court  of  Ap¬ 
peal  in  California  has  sustained  the  San 
Joaquin  company,  which  had  expended  con¬ 
siderable  money  in  building  a  transmission 
line  to  the  factory,  in  its  suit  to  recover 
the  sums  due  under  the  contract,  which 
covered  sale  and  delivery  of  electrical 
energy  to  the  customer  irrespective  of  its 
use.  The  measure  of  damages,  the  court 
held  further,  was  not  determined  by  the 
difference  between  the  contract  price  of 
the  energy  and  the  proceeds  from  its  resale. 
(274  Pac.  84.) 

•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 
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M..  L.  Hibbard  New  General 
Manager  of  Idaho  Company 

M.  L.  Hibbard,  for  the  past  year  as¬ 
sistant  general  manager  of  the  Idaho 
Power  Company,  Boise,  has  been  named 
vice-president  and  general  manager  of 
that  utility  to  succeed  William  R.  Put¬ 
nam,  resigned,  Mr.  Hibbard  has  been 
identified  with  the  Electric  Bond  & 
Share  interests  since  1928,  when  he 
severed  his  connection  with  the  Northern 
States  Power  Company  to  affiliate  him¬ 
self  with  the  Minnesota  Power  &  Light 
Company,  Duluth.  He  spent  only  four 
months  there,  at  the  expiration  of  that 
period  having  been  transferred  to  Boise. 

Following  graduation  from  McGill 
University  in  1906  he  was  connected 
with  the  General  Electric  Company  in 
Pittsfield,  Mass.,  the  Montreal  Street 
Railway  Company  and,  after  engaging 
in  consulting  engineering  work  for  a 
short  time,  with  the  Union  Light,  Heat 
&  Power  Company  of  Fargo,  N.  D. 
Leaving  Fargo  early  in  1910,  he  became 
engineer  for  the 
San  Antonio  Gas 
&  Electric  Com¬ 
pany  and  the  San 
Antonio  Traction 
Company  of  San 
Antonio.  Tex. 

On  July  1,  1911, 
he  became  general 
m  a  n  a  g  e  r  of  the 
Union  Light,  Heat 
&  Power  Company 
of  Fargo,  N.  D.. 
which  had  l)een  accjuired  by  H.  M. 
Byllesby  &  Company  a  short  time  before, 
but  this  property  later  became  a  part  of 
the  Northern  States  Power  Company. 
In  September,  1923.  he  was  transferred 
to  the  general  office  of  the  Northern 
States  Power  Company  of  Minneapolis 
as  assistant  vice-president  in  charge  of 
operation,  continuing  in  this  capacity 
until  1926,  when  he  became  chief  operat¬ 
ing  engineer,  the  position  he  held  until 
his  association  with  the  Electric  Bond 
&  Share  Company. 

//.  A.  V an  Norman  Heads  Los 
Angeles  Consolidated  Bureaus 

H.  A.  Van  Norman,  who  was  named 
chief  engineer  and  general  manager  of 
the  Municipal  Department  of  W’ater  and 
Power  of  the  city  of  Los  Angeles, 
formed  by  the  consolidation  of  the 
water  bureau  and  power  bureau,  as  an¬ 
nounced  in  the  March  23  issue  of  the 
Electric.\l  World,  has  engaged  in 
engineering  work  for  the  city  since 
1907.  During  the  construction  of  the 
Los  .\ngcles  aqueduct  he  was  divisional 
superintendent  in  charge  of  the  construc¬ 
tion  of  two  divisions  along  the  line  of 
the  great  water  carrier.  Following  the 
completion  of  the  aqueduct  he  became 
acjueduct  engineer  in  charge  of  operation 


and  maintenance  of  the  entire  line  from 
its  intake  in  Owen^  Valley  to  Los 
Angeles. 

In  1924  Mr.  Van  Norman  was 

“borrowed”  from  the  water  bureau 

by  the  board  of  public  works  and 

was  made  engineer 
in  charge  of  the 

construction  of  the 
new  Los  Angeles 
out- fall  sewer  line. 

He  completed  tlie 
construction  of  the 
sewer  line,  saving 
$5,000,000  out  of 
the  original  estimate 
made  by  a  board  of 
engineers.  In  1926 
Mr.  Van  Norman 
was  recalled  to  the  water  bureau  and 
made  assistant  chief  engineer  and  gen¬ 
eral  manager  to  Mr.  Mulholland.  In 
that  capacity  he  has  been  active  during 
the  past  two  years,  with  Mr.  Mulholland, 
in  engineering  and  survey  work  con¬ 
nected  with  the  proposed  Colorado  River 
afjueduct.  On  the  retirement  of  Mr. 
Mulholland  December  1,  1928,  Mr.  Van 
Norman  was  made  chief  engineer  and 
general  manager  to  succeed  him. 


B,  F.  Cleaves  Vice-President 
of  Penn  Central  Company 

B.  F.  Cleaves,  general  superintendent 
of  electric  operations  of  the  Penn  Cen¬ 
tral  Light  &  Power  Company,  Altoona, 
Pa.,  has  been  advanced  to  the  position 
of  vice-president.  Mr.  Cleaves  is  well 
qualified  to  assume  these  new  executive 
duties,  having  had  considerable  practi¬ 
cal  business  experience  as  well  as  tech¬ 
nical  training.  Following  graduation 
from  the  Lowell  Institute  of  Boston  he 
worked  with  the 
General  Electric 
Company  and  the 
VVestinghouse  Elec¬ 
tric  &  Manufactur¬ 
ing  Company,  serv¬ 
ing  his  apprentice¬ 
ship  in  electrical 
work  with  these 
companies.  In  1911 
he  entered  the  em¬ 
ploy  of  the  Penn 
Central  Light  & 

Power  Company  as  engineer  of  tests. 
.After  a  period  of  five  years  he  was  ad¬ 
vanced  to  the  position  of  electrical  engi¬ 
neer.  holding  this  position  until  1926, 
at  which  time  he  was  promoted  to  the 
position  of  general  superintendent  of 
electric  operations.  In  January,  1928, 
he  was  appointed  chief  engineer  for  the 
Municipal  Service  Company  properties 
in  Pennsylvania.  Mr.  Cleaves  is  a  mem¬ 
ber  of  the  .American  Institute  of  Elec¬ 
trical  Engineers  and  is  actively  affiliated 
with  various  committees  of  the  Na¬ 
tional  Electric  Light  .Association  and 
the  Pennsylvania  Electric  Association. 


JV.  H.  Wade  Assumes  New 
Executive  Duties  in  Altoona 

W.  H.  Wade,  who  has  been  connected 
essentially  with  the  commercial  activi¬ 
ties  of  the  Penn  Central  Light  &  Power 
Company,  has  just  been  appointed  as¬ 
sistant  to  the  president.  His  first  con¬ 
nection  in  the  public  utility  field  follow¬ 
ing  graduation  from  the  University  of 
Pennsylvania  was  with  Day  &  Zimmer- 
mann,  Inc.,  in  Philadelphia  and  later  he 
was  transferred  to  the  Penn  Central 
Light  &  Power  Company  as  power  en¬ 
gineer.  In  three  years  he  was  advanced 
to  the  position  of  new-business  manager 
in  charge  of  the  sale  of  electric  power 
and  light,  merchandise  sales  and  rates, 
which  position  he  held  until  January  1, 
1928,  when  in  addition  to  his  duties  as 
new-business  manager  he  was  appointed 
to  the  position  of  assistant  to  the  vice- 
president  of  the  Municipal  Service 
Company,  controlling  the  Keystone 
Public  Service  Company,  the  Edison 
Light  &  Power  Company  and  the  Ches¬ 
ter  Valley  Electric 
Company.  He  will 
continue  to  function 
as  assistant  to  the 
vice-president  of  the 
Municipal  Service 
Company.  Mr. 

Wade  is  a  director 
of  the  Penn  Central 
Light  &  Power  Com- 
p  a  n  y ,  Municipal 
Service  Company, 

Keystone  Public 
Service  Company,  Edison  Light  & 
Power  Company,  Chester  Valley  Elec¬ 
tric  Company,  Altoona  &  Logan  Valley 
Electric  Railway  Company  and  other 
subsidiary  companies  under  the  control 
of  the  Municipal  Service  Company.  He 
is  a  past-chairman  of  the  Commercial 
Section  of  the  Eastern  Geographic 
Division  of  the  National  Electric  Light 
Association,  having  been  chairman  of 
all  subcommittees  of  that  section.  He 
is  at  the  present  time  a  member  of  the 
executive  committee  of  the  Pennsyl¬ 
vania  Electric  Association  and  chair¬ 
man  of  the  rate  committee  of  the  Eastern 
Geographic  Division  of  the  National 
Electric  Light  Association. 


D.  W.  Snyder,  Jr.,  formerly  vice- 
president  of  the  Illinois  Terminal  Rail¬ 
road  System  with  headquarters  in 
Springfield,  has  been  appointed  presi¬ 
dent  of  the  Missouri  Power  &  Light 
Company  with  headquarters  in  Kansas 
City. 

Louis  Ruthenburg  has  been  ap¬ 
pointed  president  and  general  manager 
of  Copeland  Products,  Inc.,  Detroit,  ac¬ 
cording  to  an  announcement  made  by 
William  R.  Wilson,  chairman  of  the 
board.  Mr.  Ruthenburg  joins  Copeland 
Products  after  severing  his  connection 
with  General  Motors  interests. 
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Valhe  A.  Fynn 


Foshay  Company  Makes 
New  Appointments 

L.  L.  Hill,  vice- 
president  of  W.  B. 

Foshay  Company 
and  long  a  resident 
of  Minneapolis,  has 
been  made  general 
manager  after  a 
connection  with 
the  company  of  a 
little  more  than  six 
months.  It  was 
last  fall  that  Mr.  Hill  of  the  Page  & 
Hill  Company,  Minneapolis,  joined  the 
Foshay  organization.  His  new  duties 
will  bring  him  in  contact  with  every 
department  of  the  company  and  into  the 
territory  served  by  public  utility  and  in¬ 
dustrial  divisions. 

Another  promotion  in  the  Foshay 
ranks  is  that  of  O.  M.  Spratt.  Mr. 
Spratt,  who  rejoined  the  W.  B.  Foshay 
Company  a  year  ago  as  assistant  to  the 
p  r  e  s  i  dent,  was 
elected  vice-presi¬ 
dent  of  the  com¬ 
pany  at  a  recent 
directors’  meeting. 
Mr.  Spratt  re¬ 
moved  to  Minne¬ 
apolis  from,  Kansas, 
where  he  had  been 
for  fifteen  years  at 
the  head  of  his  own 
insurance  cgmpany. 
He  is  now  president  of  the  insurance 
company  known  as  the  O.  M.  Spratt 
Corporation. 

J .  F.  Lincoln  Named  President 
of  Lincoln  Electric  Company 

J.  F.  Lincoln,  formerly  vice-president 
of  the  Lincoln  Electric  Company,  Cleve¬ 
land,  Ohio,  has  been  elected  president 
of  the  company  to  succeed  J.  C.  Lincoln, 
who  has  been  elevated  to  the  position 
of  chairman  of  the  board  of  directors. 
Since  1912,  when  he  became  general 
manager  of  the  company,  J.  F.  Lincoln 
has  been  an  outstanding  figure  in  the 
electrical  industry. 

He  was  among  the 
first  to  envision  the 
enormous  potential¬ 
ities  of  electric  arc 
welding  as  a  manu¬ 
facturing  tool  as 
contrasted  with  a 
process  for  salvage 
and  repair. 

So  certain  was 
Mr.  Lincoln  that 
arc-welded  steel  construction  would  su¬ 
persede  other  methods  of  manufacturing 
machine  parts  that  he  insisted  on  re¬ 
designing  the  complete  line  of  motors 
and  welders  manufactured  by  the  com¬ 
pany,  to  utilize  this  process.  This  was 
at  a  time  when  many  manufacturers 
were  still  speculating  on  the  strength 
and  dependability  of  welds  made  by  the 
arc  process. 

The  new  duties  assigned  to  J.  C.  Lin¬ 
coln  will  aflford  him  additional  time  to 
devote  to  electrical  research. 


Valere  A.  Fynn,  nationally  known  as 
consulting  engineer  and  inventor,  died 
of  blood  poisoning  at  St.  Luke’s  Hos¬ 
pital,  St.  Louis,  Mo.,  March  20.  He 
was  58  years  of  age.  Mr.  Fynn  had 
come  to  be  recognized  as  an  authority 
on  patent  matters,  having  had  to  his 
credit  300  patents  in  nine  different  coun¬ 
tries.  He  was  called  upon  to  appraise 
the  technical,  commercial  and  patent 
value  of  designs  and  to  serve  patent  at¬ 
torneys  in  helping  them  frame  specifica¬ 
tions  and  claims  in  difficult  cases  and  in 
giving  expert  advice  in  patent  litigation. 
Perhaps  his  greatest  achievement  was 
his  contribution  to  the  development  of 
the  single-phase  motor  and  to  other  in¬ 
ventions  relating  to  motors,  among 
which  is  the  Fynn-Weichsel  motor. 
The  solution  of  the  problem  of  speed 
regulation  of  single-phase  motors  he 
published  in  1905,  and  this  he  followed 
by  a  long  series  of  inventions  in  this 
field,  the  development  of  a  number  of 
new  motors  and  the  improvement  of 
existing  types. 

Born  in  Russia  when  his  father,  an 
Irishman  by  birth,  was  building  imperial 
railroads,  Mr.  Fynn 
received  his  tech¬ 
nical  education  at 
the  Swiss  Federal 
Polytechnic  in  Zu¬ 
rich.  H  i  s  early 
practical  engineer¬ 
ing  experience  he 
obtained  with 
Brown,  Boveri  & 

Company  in  Switz¬ 
erland  and  with 
Easton,  Anderson  &  Golden  in  London, 
and  subsequently  he  established  offices  in 
London  as  a  consulting  engineer.  His 
single-phase  motors  were  manufactured 
by  the  Elektricitats-Gesellschaft  Alioth  of 
Switzerland,  France,  Germany,  Italy  and 
Spain  and  the  General  Electric  Com¬ 
pany  of  England.  In  1909  he  trans¬ 
ferred  his  interests  to  the  United  States, 
and  from  that  year  until  1921  he  was 
retained  by  the  Wagner  Electric  Manu¬ 
facturing  Company  as  consulting  engi¬ 
neer.  The  Wagner  Electric  took  out 
licenses  under  almost  all  of  his  numerous 
patents  and  during  the  twelve  years  this 
connection  lasted  Mr.  Fynn  gave  his 
undivided  attention  to  it.  Since  1921 
he  has  engaged  in  independent  consult¬ 
ing  engineering  work  with  offices  in  St. 
Louis.  Mr.  Fynn  was  a  fellow  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  and  a  member  of  the  Institution  of 
Electrical  Engineers  (Great  Britain). 


T.  H.  Blakesley.  a  leading  British 
expert  on  electrical  and  physical  mat¬ 
ters,  died  in  London.  England,  February 
13  at  the  age  of  81.  For  many  years 
he  was  honorary  secretary  of  the  British 
Physical  Society.  His  most  important 
work  was  connected  with  the  science 


and  practice  of  the  accurate  measure¬ 
ment  of  alternating  currents.  Mr. 
Blakesley  also  made  valuable  contribu¬ 
tions  to  the  theory  of  the  transmission 
of  power,  telephony  through  long  cables 
and  the  application  of  hyperbolic  func¬ 
tions  to  electrical  problems. 

Dr.  Ludwig  Kohlfurst,  a  well- 
known  Austrian  authority  on  railway 
electrification  and  telegraphy,  died  re- 
centlv  at  Kaplitz,  Bohemia,  at  the  age 
of  89. 

Thomas  S.  Henderson,  for  twenty 
years  sales  manager  of  the  West  Penn 
Power  Company,  died,  after  a  brief  ill¬ 
ness,  at  his  home  in  Overbrook.  Mr. 
Henderson  was  born  at  Newcastle-on- 
Tyne,  England,  and  removed  to  Mc¬ 
Keesport  with  his  parents  when  a  lad. 
After  studying  music  he  returned  to  his 
native  land,  where  he  served  for  several 
years  as  a  dramatic  critic.  He  returned 
to  western  Pennsylvania,  where  he 
joined  the  West  Penn  Power  Company 
in  1903,  becoming  sales  manager  in 
1909,  Mr.  Henderson  was  a  member 
of  the  Pittsburgh  Chamber  of  Commerce 
and  the  Springdale  Chamber  of  Com¬ 
merce. 

Robert  L.  Warner,  for  the  past  22 
years  prominent  in  the  investment  bank¬ 
ing  business  at  Boston,  Mass.,  died  at 
his  home  in  that  city  March  25.  He 
was  born  at  Kansas  City  59  years  ago, 
and  after  graduating  in  mechanical  en¬ 
gineering  from  Cornell  University  in 
1892  he  became  associated  with  the 
Westinghouse  Electric  &  Manufacturing 
Company,  ultimately  becoming  manager 
of  the  New  England  sales  office  with 
headquarters  at  Boston.  Later  he  be¬ 
came  a  partner  in  the  banking  house  of 
Warner,  Tucker  &  Company  and  for 
some  time  was  largely  interested  in  the 
North  American  Company. 

Charles  L.  Kurtz,  formerly  presi¬ 
dent  of  the  Columbus  Railway,  Power 
&  Light  Company,  Columbus,  Ohio, 
died  at  his  home  in  that  city  on  March 
24.  Mr.  Kurtz  returned  recently  from 
Mexico,  seriously  ill  after  a  month’s 
business  trip.  When  in  January,  1925, 
he  resigned  as  the  president  of  the 
Columbus  Railway,  Power  &  Light 
Company  he  ended  a  period  in  his 
career  of  outstanding  achievement  in 
the  field  of  public  utility  management. 
Early  in  life  Mr.  Kurtz  was  inter¬ 
ested  in  politics,  having  been  a  state 
legislator,  private  secretary  to  an  Ohio 
Governor  and  a  power  in  the  Republican 
party.  After  abandoning  politics  for 
business  he  became  identified  with  many 
commercial  undertakings  and  at  the  time 
of  his  death  he  was  president  of  the 
Keever  Starch  Company  of  Columbus, 
president  of  the  Guanajuato  Reduction 
Company,  engaged  in  mining  in  Mexico, 
and  president  of  the  Scioto  Stone  Com¬ 
pany,  Columbus,  He  was  74  years  of 
age. 
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Financial  and  Statistical  News 


- This  week’s  drastic  market  liquidation,  which  accompanied  20 

per  cent  money  and  set  up  a  single  day’s  trading  total  1.292,720 
shares  over  the  previous  record,  affected  all  classes  of  stocks,  the 
seasoned  issues  as  well  as  the  new. 

- It  is  significant,  however,  to  those  who  preach  the  stability  of  the 

utility  industry  that  no  other  single  group  of  stocks  withstood  the 
selling  orgy  as  did  the  power  and  light  issues.  Of  the  stocks  on  the 
New  York  exchanges,  only  one  declined  more  than  ten  points  in 
the  two  sessions  of  heaviest  liquidation.  Few,  in  fact,  lost  more  than 
five  points.  American  &  Foreign  Power  declined  16  points  in  two 
days.  American  Superpower  B  declined  8^  points  and  National 
Power  &  Light  7^  points  during  the  same  period.  Detroit  Edison 
lost  7  points  the  first  of  the  two  selling  days,  but  gained  2^  in  the 
.session  of  heaviest  selling.  Columbia  Gas  &  Electric  sold  off 
points  in  the  two  days. 

- It  may  or  may  not  be  significant  that  this  drastic  selling  move¬ 
ment  falls  within  the  last  week  of  March.  Month-end  requirements 
will  be  heavy,  but  there  seems  to  be  a  fairly  general  sentiment  that, 
as  the  first  quarter  of  the  year  closes — March  going  out  like  a  lion, 
so  to  speak — the  air  is  much  clearer  than  it  was. 

- It  -seems  generally  regarded  in  financial  circles  that  a  rise  in 

the  Federal  Reserve  rate  is  now  farther  away  and  that  the  opponents 
of  the  bull  movement  are  temporarily  satisfied  with  developments. 


tions,  of  over  $70,000,000.  Large  addi¬ 
tional  values  are  represented  by  the 
second  preferred  and  common  stocks  of 
Canada  Hydro-Electric  Corporation, 
Ltd. 

The  physical  properties  in  the  system, 
upon  completion  of  the  present  financ¬ 
ing  program,  will  include  hydro-electric 
generating  stations  with  a  total  capac¬ 
ity,  installed  or  under  construction,  of 
over  1,037,000  hp.,  of  which  787,100  hp 
is  now  in  operation.  This  capacity  can 
readily  be  increased  to  over  1.800,000 
hp.  In  addition  to  these  hydro-electric 
properties,  the  system  includes  steam- 
electric  plants  with  a  pre.sent  installed 
capacity  of  382,000  hp.  For  1928  total 
output  of  these  operating  properties 
was  2.733,451,000  kw.-hr.  It  is  esti¬ 
mated  that  output  will  reach  3,650,000 
000  kw.-hr.  in  1929. 

Electric  Bond  &  Share  Issues 
New  Preferred  Shares 

The  new  Electric  Bond  &  Share 


Utility  Profits  18.7  per  Cent 
Over  1927 


assets  is  now  over  $300,000,000,  as  com¬ 
pared  with  $88,000,000  in  1918.  A  table 
of  distribution  of  power  to  eight  sys- 


Company  offered  during  the  past  week 
250.0(X)  shares  of  cumulative  $6  pre¬ 
ferred  stock  at  $106  per  share  and  ac¬ 
crued  dividends,  to  yield  5.66  per  cent. 
Proceeds  will  be  used  for  expansion  of 


A  group  of  120  leading  public  utility 
companies  showed  a  gain  in  net  profits 
of  18.7  per  cent  over  1927  and  of  32.75 
per  cent  over  1926,  according  to  a  com¬ 
pilation  prepared  by  Ernst  &  Ernst, 
from  published  financial  statements.  The 
total  number  of  companies  studied  were 
1,042  in  all  industries,  and  it  was  found 
that  net  profits  showed  an  aggregate  of 
17.19  per  cent  over  1927  and  of  11.35 
per  cent  over  1926. 

For  815  industrials,  the  compilation 
shows  an  aggregate  increase  in  earnings 
over  1927  of  20.49  per  cent,  for  82  rail¬ 
roads  of  9.9  per  cent  and  for  25  finan¬ 
cial  institutions  of  70.36  per  cent.  In 
the  public  utility  group  92  companies 
out  of  120  showed  gains  over  1927  and 
28  showetl  losses. 

Ontario  Power  Commission 
Issues  Annual  Report 


terns  shows  a  total  of  1,032,500  hp.,  as 
compared  with  949,700  for  the  year 
ended  in  1927.  The  Niagara  system, 
including  exports,  shows  the  largest  dis¬ 
tribution,  879,357  hp.  As  late  as  1925 
the  annual  increase  in  reserves  was 
about  $3,500,000.  Last  year  the  in¬ 
crease  was  $6.3(X),000  after  the  com¬ 
mission  had  paid  to  the  province 
$1,600,000  out  of  reserves. 

International  Paper  Launches 
Utility  Holding  Company 

To  acquire  control  of  the  two  leading 
utility  organizations  identified  with  the 
International  Paper  &  Power  Company, 
a  new  holding  company  has  been  formed 
under  the  name  of  International  Hydro- 
Electric  system.  The  new  organization 
is  a  Massachusetts  voluntary  associa¬ 
tion  and  will  own  directly  82  per  cent 
of  the  outstanding  common  stock  of 
the  New  England  Power  Association 


the  business.  After  giving  effect  to  the 
consolidation  and  following  the  com¬ 
pletion  of  this  financing  Electric  Bond 
&  Share  will  have  outstanding  750,000 
shares  of  $6  preferred  stock  and  9,615,- 
306  shares  of  common  stock.  It  has  no 
mortgage  or  funded  debt. 

How  Many  People  in 
Electrical  Industry? 

.About  1,000,000  people  are  now  en¬ 
gaged  in  the  various  branches  of  elec¬ 
trical  industry  in  the  United  States,  ac¬ 
cording  to  an  estimate  made  jointly  by 
the  Ei,f,(trical  World  and  Electrical 
Merchandising.  The  distribution  is: 


Electric  light  and  power  companies .  290,000 

Electrical  manufacturing .  250,000 

Electrical  retailing .  150,000 

Electrical  contracting .  200,000 

Electrical  jobbing  or  wholesaling .  50,000 

M  iscellaneous .  10, 000 

Total .  950,000 


The  annual  report  of  the  Ontario 
Hydro-Electric  l\)wer  Commission  for 
the  year  ended  October  31,  1928.  shows 
a  net  surplus  of  $940,663.  Increases  in 
practically  every  branch  of  the  com¬ 
mission.  including  investment,  reserves, 
amount  of  power  supplied  and  number 
of  consumers,  are  shown  in  the  report. 

From  municipal  utilities  and  other 
consumers,  for  power  sold,  the  commis- 
.sion  collected  $24,287,296.  Expendi¬ 
tures  amounted  to  $23,346,633.  This 
sum  was  appropriated  to  meet  all  fixed 
charges  and  reserves  and  to  provide  for 
the  expense  of  operation  and  adminis¬ 
tration  Investment  in  plants  and 


and  the  entire  common  and  second  pre¬ 
ferred  stocks  of  Canada  Hydro-Electric 
Corporation,  Ltd.  The  combination 
forms  one  of  the  largest  groups  of 
hydro-electric  properties  in  the  world. 

In  connection  with  the  transaction  a 
.New  York  hanking  group  has  under¬ 
written  an  issue  of  $30,000,000  6  per 
cent  debentures.  Proceeds  of  this 
issue  will  be  applied  partly  on  the  pay¬ 
ment  for  certain  shares  of  New  England 
Power  .Association,  which  it  will  ac- 
(|uire.  Total  shares  of  that  associa¬ 
tion.  which  the  system  will  acquire  in 
this  manner  and  otherwise,  represent  a 
value,  based  on  present  market  quota- 


The  estimate  is  probably  conserva¬ 
tive.  On  some  of  the  items  no  statistics 
of  employment  seem  ever  to  have  been 
collected.  On  others  the  latest  definite 
figures  are  several  years  old  and  re¬ 
quired  revision  in  view  of  the  sub¬ 
sequent  strides  of  the  industry. 

To  the  preceding  list  might  be  added 
the  employees  connected  with  the  elec¬ 
trical  side  of  street  railway  and  elec¬ 
trified  railroad  operation,  as  well  as  an 
unknown  number  of  men  engaged  in 
the  maintenance  and  operation  of  more 
than  2,500,000  factory  motors  with  an 
aggregate  rating  of  some  28,000.000 
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hp.,  industrial  power  plants  exceeding 
7,000,000  kw.  and,  in  addition,  private 
plants  not  connected  with  manufactur¬ 
ing  establishments.  Their  inclusion 
would  bring  the  total  well  over  a  mil¬ 
lion  persons. 

All  this  is  only  in  the  field  of  power 
engineering.  The  inclusion  of  electric 


communication  would  add  400,000  for 
telephony  alone  and  another  75,000  for 
telegraph  and  cable  systems.  As  for 
the  radio,  who  shall  define  that  hazy 
line  where  the  mere  employee  merges 
into  that  higher  caste  which  inchules 
the  "guest  announcer?”  Broadcasting 
must  use  3,000  to  4,(X)0  technical  men. 


Southern  California  Edison  Enters  Upon 
Commercial  Era 


IN  THE  annual  report  of  the  South¬ 
ern  California  Edison  Company  for 
the  year  1928  John  B.  Miller,  chairman 
of  the  board  of  directors,  announces  that 
the  company  entered  upon  a  new  era 
with  the  beginning  of  the  last  fiscal 
year.  “The  ‘commercial  era,’  which  had 
its  inception  with  the  year  under  re¬ 
view,”  he  says,  “marks  a  new  cycle  in 
the  evolution  of  your  company.  Dur¬ 
ing  the  past  two  decades  we  were  pri¬ 
marily  engaged  with  a  comprehensive 
development  of  water-power  production 
and  the  general  financing  thereof.  Your 
company’s  greater  hydro-electric  de¬ 
velopment  has  arrived  at  the  stage  of 
completion  in  all  of  its  major  aspects. 
Marking  the  transition  to  a  predomi¬ 
nantly  steam-electric  system,  our  major 
steam  plant  development  under  con¬ 
struction  during  the  past  several  years 
has  progressed  to  that  stage  of  com¬ 
pletion  as  to  ultimate  design  and  con¬ 
struction  where  the  addition  of  fur¬ 
ther  power  capacities,  as  load  conditions 
dictate,  can  be  effected  in  minimum 
time  and  is  merely  a  matter  of  unit  in¬ 
stallation  under  a  fixed  and  definite 
schedule.  .  .  .  With  these  major 

activities  in  the  background,  your  com¬ 
pany  enters  upon  a  period  of  intensive 
load  building  and  distribution.  During 
the  ensuing  five  years  the  largest  pro¬ 
portion  of  annual  capital  expenditures 
will  be  allocated  to  building  new  busi¬ 
ness,  and  this  means  larger  revenues, 
reduced  rates  and  greater  net  profits.” 

Gross  earnings  for  the  year  amounted 
to  $35,281,927  as  compared  with  $30,- 
600,637,  an  increase  of  $4,681,290.  This 
increase  was  established  in  spite  of  the 
fact  that  on  July  1,  1927,  the  company 
put  into  effect  a  general  reduction  in  its 
lighting  rates,  the  result  of  which  is 
reflected  in  the  comparative  earnings 
for  the  first  six  months  of  1928.  Net 
earnings  after  ta.xes,  before  interest, 
depreciation  and  dividends,  totaled  $23,- 
486,981,  an  increase  of  13.9  per  cent. 
The  earnings  per  share  ($3.10)  on  the 
common  stock  for  the  year  1928  showed 
a  slight  decline  due  to  the  large  amount 
of  new  property  brought  into  operation 
this  year.  This  included  254,600  hp. 
additional  plant  capacity,  an  increase  of 
31  per  cent. 

Capital  expenditures,  including  con¬ 
struction,  plant  additions,  extension  to 
the  transmission  and  distribution  sys¬ 


tems  during  the  year  totaled  $25,795,697 
and  the  directors  have  authorized  a 
budget  of  $24,160,214  for  capital  e.x- 
penditures  during  1929.  Total  assets 
of  the  companv  have  grown  from  $100,- 
457,000  in  1919  to  $336,817,000  in  1928, 
an  increase  of  $26,978,719  being  re¬ 
corded  for  the  year  1928  alone.  Cash 
proceeds  from  capital  stock  sales  for 
the  year  and  collections  on  maturing 


pany’s  plants  at  the  close  of  the  year 
aggregated  1,072,760  hp.,  of  which  588,- 
360  hp.  is  hydro-electric  and  484,400 
hp.  is  steam-electric.  In  1928  a  total 
of  292,719  hp.  in  new  business  was  con¬ 
tracted.  This  is  the  largest  single 
year’s  business  in  the  history  of  the 
company  and  represents  an  increase  of 
42  per  cent  over  the  year  precetling. 
During  the  current  year  a  quota  of  358,- 
000  hp.  in  new  business  has  been  as¬ 
signed  and  is  actively  under  way. 

The  company  sold  to  its  commercial 
department  5,2(M)  ranges,  465  refrig¬ 
erators,  1,435  water  heaters,  1,735  wasli- 
ing  machines,  1,‘KX)  vacuum  cleaners 
and  23,000  smaller  appliances.  The  e.x- 
tensive  use  of  this  e(]uipment  has  con¬ 
tributed  substantially  to  the  increase  in 
the  average  consumption  per  residential 
customer.  This  figure  has  increasetl 
from  428  kw.-hr.  in  1924  to  572  kw.-hr. 
in  1928,  an  increase  of  over  33  per  cent ; 
34,947  new  customers  were  connected  to 
the  lines  during  the  year,  and  the  com¬ 


Systcm  lines  and  territory  served  by  Southern  California  Edison 


contracts  amounted  to  $22,441,838  and 
were  used  to  finance,  in  part,  capital 
expenditures  for  additions  and  better¬ 
ments  to  properties.  During  the  year 
4,096  new  stockholders  were  added  and 
on  December  31  they  numbered  118,246, 
with  average  individual  holdings  of 
57.4  shares  each. 

The  total  system  output  in  1928 
amounted  to  2,762,459,843  kw.-hr.,  as 
compared  with  2,421,357,098  kw.-hr.  in 
1927.  It  is  interesting  to  note  in  this 
connection  that  the  output  from  the 
water-power  plants  dropped  from  2,168,- 
339,108  kw.-hr.  in  1927  to  2,069,979,993 
kw.-hr.  in  1928,  while  steam  plants  ad¬ 
vanced  from  241,530,190  kw.-hr.  in  1927 
to  658,709,170  kw.-hr.  in  1928.  Out  of 
this  output  10.9  per  cent  was  absorbed 
in  lighting  service  while  88.7  per  cent 
was  absorbed  in  power  service.  The 
total  operating  capacity  of  the  com¬ 


1924  1925  1926  1927  1928 

Gross  earnings .  $21,390,000  $24,832,000  $27,846,000  $30,600,000  $35,282,000 

N'etearnings .  8,396,000  16,561,000  18,062,000  20,616,000  23,487,000 

Balance  for  dividends  and  surplus .  3,019,000  7,340,000  8,859,000  11,060,000  13,168,000 


pany  now  serves  directly  414,415  cus¬ 
tomers  and  indirectly  325,(KK)  customers. 

In  summing  up  the  accomplishments 
of  the  year  the  report  includes  among 
the  outstanding  results  the  completion 
of  120,600  hp.  additional  hydro-electric 
and  134,0(X)  hp.  steam-electric  generat¬ 
ing  capacities;  reduction  of  operating 
expenses  through  improvement  in  steam 
plant  economies ;  forthcoming  retluc- 
tions  in  rates  for  agriculturists  and 
street  lighting;  absorption  of  three  inde¬ 
pendent  utility  systems,  one  of  which 
was  municipally  owned;  adjustment  of 
a  series  of  long-drawn-out  controversies 
with  the  Los  Angeles  Municipal  Electric 
Bureau ;  settlement  of  practically  all 
riparian  ownership  claims  of  many 
years’  standing  affecting  Big  Creek 
water  storage;  retirement  of  5^  per  cent 
bonds  of  1944  amounting  to  $1(),225,(XX) 
and  the  financing  of  the  year’s  capital 
requirements  through  the  sale  of  5^  per 
cent  preferred  stock.  The  report  says: 

“In  entering  upon  1929  we  are  step¬ 
ping  forward  into  a  greater  commercial 
era  for  the  Pacific  Southwest.  The 
progress  of  your  company,  which  is  a 
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Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Per 

Operating 

Per 

Operating 

1929 

1928 

Cent 

Ratio 

1929 

I9ij 

Cent 

Ratio 

Increase 

1929 

1928 

Increase 

1929 

1928 

American  Water  Works  & 

Enmneers  Pub.  Service  &  Subs. 

Electric  &  Subs. 

(Year  ended  Jan.  31) 

(Year  ended  Jan.  31) 

Gross  earnings . 

34,512,713 

29,637,855 

16.5 

58 

61 

351,245,203 

$48,866,582 

4.9 

51 

53 

14,549,155 

11,485,213 

26.7 

Net  earning . 

25,183,285 

22,892,047 

10.0 

General  Gas  &  Electric  &  Subs. 

Hlackstune  Valley  Gas  &  Elec. 

(Year  ended  Jan.  31) 

&  Subs. 

Gross  earnings . 

23,676,720 

24,285,401 

—2.5 

52 

55 

(Year  ended  Jan.  31) 

Net  earnings . 

11,469,223 

11,063,195 

3.7 

Gross  earnings . 

6,132,321 

5,914,838 

3.7 

Kansas  City  Power  &  Light 

Net  earnings . 

2,434,218 

2,144,144 

13.1 

,  , 

(Year  ended  Jan.  3 1) 

Cities  Service 

Gross  earnings . 

13,830,178 

12,671,477 

9. 1 

51 

51 

(Year  ended  Jan.  31) 

Net  earnings . 

6,7/2,848 

6,293,337 

7.6 

Gross  earnings . 

35,242,133 

32,850,842 

7.3 

Penn-Ohio  Edison  1 

Net  earnings . 

34,076,346 

31,739,718 

7.3 

Northern  Ohio  Power  / 

Ck>inmun wealth  Power  dc  Subs. 

(Year  ended  Jan.  31) 

(Year  ended  Jan.  31) 

(Jross  earnings . 

27,899,522 

26,450,429 

5.5 

60 

64 

Gross  earnings . 

59,026,966 

53,550,307 

10.3 

SI 

53 

Net  earnings . 

11,129,861 

9,547,935 

16.6 

Net  earnings . 

28,727,872 

24,976,572 

15.0 

_ ! 

Portland  Electric  Power 

Consumers  Power 

(Year  ended  Jan.  31) 

(Year  ended  Jan.  31) 

Gross  earnings . 

12,563,860 

12,178,991 

3.2 

60 

60 

Gross  earnings . 

30,821,343 

26,913,469 

I4.S 

49 

51 

Net  earnings . 

5,071,112 

4,978,913 

1.9 

Net  earnings . 

15,628,940 

13,090,201 

19.4 

,  , 

,  , 

Puget  Sound  Power  &  Light  & 

Detroit  Edison  &  Subs. 

Subs. 

(Year  ended  Jan.  31) 

(Year  ended  Jan.  31) 

Gross  earnings . 

52,978,803 

47,658,276 

11.2 

65 

68 

Gross  earnings . 

15,247,323 

14,940,655 

2.0 

Net  earnings . 

18,494,856 

15,437,908 

19.8 

Net  earnings . 

6,626,872 

6,391,296 

3.7 

Eastern  Texas  Electric  &  Subs. 

Tennessee  Electric  Power 

(Year  ended  Jan.  31) 

(Year  ended  Jan.  31) 

G  roBs  earnings . 

8,133,440 

7,278,115 

11.8 

Gross  earnings . 

13,517,450 

12,585,890 

7.4 

52 

55 

Net  earnings . 

3,324,868 

2,641,594 

25.8 

Net  earnings . 

6,543,916 

5,757,234 

13.7 

reflection  of  the  progress  of  southern 
and  central  California,  pictures  the 
stages  by  which  the  development  has 
come.  Like  your  company,  the  South¬ 
west  has  built  a  strong  financial  founda¬ 
tion  and  has  developed  the  machinery 
to  carry  on  the  job  ahead.” 


Sloan  Discusses  Utilities  as 
Agencies  of  Social  Welfare 

“A  starved  utility  is  the  worst  pos¬ 
sible  servant  a  community  can  keep,  a 
drag  on  the  progress  and  welfare  of 
the  city  and  its  people,”  Matthew  S. 
Sloan,  president  of  the  New  York  Edi¬ 
son  Company  and  the  companies  asso¬ 
ciated  with  it  in  Greater  New  York, 
declared  in  a  recent  address  before  the 
Finance  Forum  of  the  School  of  Fin¬ 
ance  of  New  York  University.  Point¬ 
ing  out  that  utilities  are  not  only  busi¬ 
nesses,  he  said  that  “to  a  much  greater 
degree  than  is  true  of  most  other  con¬ 
cerns  utilities  are  also  agencies  of  so¬ 
cial  welfare. 

“Only  a  prosperous  utility  can  do  its 
job  satisfactorily  to  the  public  requiring 
service,”  he  continued.  “A  nice  bal¬ 
ance  of  all  elements  of  cost  of  opera¬ 
tion,  managerial  policies  and  revenue 
received  is  necessary,  .therefore,  both 
on  the  part  of  the  utility  and  the  reg¬ 
ulating  body,  in  order  to  make  possible 
prosperity  sufficient  to  attract  the  con¬ 
stant  flow  of  new  capital  recjuired  and 
still  not  permit  the  utility  to  profiteer 
by  unduly  high  prices. 

“There  is  considerable  divergence  of 
opinion  about  the  effectiveness  and 
value  of  regulation.  Some  people  con¬ 
tend  that  it  has  broken  down.  Some 
assert  that  it  operates  only  to  the  bene¬ 
fit  of  the  public  service  companies.  I 
don’t  subscribe  to  that  view.  We  of 
the  utilities  believe  that  their  remark¬ 
able  development  in  recent  years  has 
been  due  in  considerable  measure  to 
public  regulation.  Nothing  hampers  the 
growth  of  business  like  uncertainty. 


Regulation  has  brought  the  element  of 
stability  into  utility  operation.  Under 
it  we  know  pretty  well  what  we  may  do 
and  what  we  may  not  do. 

“The  chief  problem  of  the  utilities 
under  regulation  is  to  make  and  keep 
themselves  sufficiently  prosperous  to  at¬ 
tract  new  capital,  which  is  constantly 
required  for  extending  and  bettering 
their  service.  This  is  not  alone  a  prob¬ 
lem  for  the  utility.  It  is  also  a  prob¬ 
lem  for  the  public  requiring  service  and 
for  the  regulating  body  representing  the 
public  interest.  The  electric  utility  is  a 
basic  element  in  the  community.  Fac¬ 
tories  and  stores  depend  on  its  service 
as  do  public  buildings,  municipal  serv¬ 
ices,  such  as  street  lighting,  traffic  con¬ 
trol,  police  and  fire  alarm  systems  and 
transportation  systems  in  part  or  wholly. 
Homes  depend  on  it.  More  and  more  it 
has  come  to  be  a  valuable  and  impor¬ 
tant  social  agency.” 

After  commenting  at  some  length  on 
the  function  of  the  holding  company, 
more  properly  known  as  investment  anfl 
managing  companies,  according  to  Mr. 
Sloan,  he  closed  his  address  with  a 
discussion  of  the  relation  between  water 
power  and  steam  power  as  to  genera¬ 
tion,  transmission  and  distribution  costs 
and  future  possibilities. 

4,000,000,000  Kw.-Hr. 
in  New  York  City 

More  than  4,000,000,000  kw.-hr.  was 
generated  by  the  five  electric  utilities 
serving  the  metropolitan  district  of 
New  York  City  in  1928,  according  to  a 
statement  by  Matthew  S.  Sloan,  presi¬ 
dent  of  the  New  York  Edison  and 
affiliated  companies.  This  is  a  new 
high  record  and  is  more  than  a  fourth 
of  the  entire  state  output  last  year,  esti¬ 
mated  at  approximately  15,000,000,000 
kw.-hr.  The  peak  came  at  5  p.m.  on 
December  20,  with  1,146,128  kw.  The 
previous  record  was  that  of  December 
13,  1927,  at  5  p.m.,  1,037,000  kw. 


Electricity  in  Java 

A  recent  report  published  by  the 
Department  of  Water  Power  and  Elec¬ 
tricity  of  the  Dutch  East  Indies,  with 
headquarters  in  Bandoeng,  Java,  states 
that  the  active  electrification  noted  in 
1926  continued  during  1927.  The  num¬ 
ber  of  small  communities  receiving  elec¬ 
tric  service  again  increased.  Small 
establishments  were  absorbed  in  large 
organizations,  thus  insuring  their  future 
development. 

Both  the  Mendalan  water-pov.’er  plant 
in  East  Java  and  the  Kratjak  ( 13,000 
kva.)  in  West  Java,  the  latter  a  govern¬ 
ment  undertaking,  were  at  the  time  ol 
writing  the  Report  expected  to  go  into 
operation  about  the  middle  of  1928. 

By  agreement  with  one  of  the  private 
operating  companies  160  km.  (100 
miles)  of  30,000-volt  line  is  to  be  built 
to  serve  new  territory.  The  govern¬ 
ment  will  build  three  of  the  30,000/ 
6,000-volt  substations  required  and  the 
private  company  (G.E.B.E.O.)  one, 
The  financial  soundness  of  the  exten¬ 
sions  is  guaranteed  by  the  advance  con¬ 
tracts  in  the  territory  to  be  opened. 

Government  operations  in  Java  are 
carried  on  in  two  independent  divisions 
which  it  is  proposed  eventually  to  con¬ 
nect  :  The  western,  including  Batavia, 
and  one  farther  east  on  the  island, 
around  Bandoeng.  The  former,  at  the 
end  of  1927,  had  a  book  value  of  9,927,- 
681  florins,  output  during  the  year  of 
25,669,980  kw.-hr.,  of  which  8.1  per  cent 
was  lost  in  transmission,  and  an  annurd 
load  factor  of  45  per  cent.  Correspond¬ 
ing  figures  for  the  other  divisions  are: 
11,558,390  florins,  31,544,450  kw.-hr., 
3.9  per  cent,  and  55  per  cent.  Over  a 
third  of  this  latter  output  was  used  for 
radio,  chiefly  at  Malabar,  communicat¬ 
ing  directly  with  Holland. 

Known  water-power  sites  on  the 
island  amount  to  810,390  hp.  on  the 
basis  of  minimum  flow  during  350  days. 
Only  a  small  fraction  of  this  has  been 
developed. 
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veloped  into  the  present  copper  market  of  copper  in  the  world  and,  even  though 
conditions.  The  demand  for  copper  is  copper  is  not  profitable  to  producers  at 
so  great  that  the  market  price  has  ad-  a  price  much  lower  than  15  cents,  the 
vanced  to  unanticipated  heights,  hut’the  '  24-cent  level  offers  profit  margins  that 
famine  is  largely  a  state  of  mind  of  cop-  may  react  to  make  for  over-production, 
per  buyers  and  a  sane  study  of  the  sit-  The  copper  pendulum  swings  too  far 
nation  leads  to  the  conclusion  that  and  is  difficult  to  control,  but  the  mean 
within  a  few  months  at  most  the  price  copper  price  will  adjust  itself  to  the 
of  copper  will  decline.  There  is  plenty  normal  economics  of  supply  and  demand. 


Record  Manufacturing  Operations 

F.lectrical  Manufacturing  Plants  Report  New  High  Rates 
of  Activity  During  February — Unusual  Advance 
for  this  Season  of  the  Year 


Copper  Cannot  Remain 
at  24-Cent  Level 

APID  advances  in  the  price  of  cop¬ 
per,  lead  and  zinc  during  recent 
weeks  have  created  a  furor  in  the  metal 
market  and  in  the  industries  using  these 
metals.  Consumers  are  insistent  in 
their  demands  and  the  producers  are 
human  enough  to  take  advantage  of  a 
situation  that  is  largely  psychological. 

There  is  little  doubt  that  a  24-cent 
copper  price  cannot  be  maintained  unless 
there  is  complete  control  of  copper  pro¬ 
duction.  Enormous  deposits  of  copper 
are  available  in  different  parts  of  the 
world  and  many  new  producers  are  en¬ 
tering  the  field.  American  engineers 
are  now  busy  putting  in  plants  in  Great 
Britain,  Africa  and  Belgium  and  within 
a  few  months  the  world’s  production  will 
be  up  to  about  2,000,000  tons  a  year.  A 
24-cent  copper  price  offers  .sufficient 
profit  margin  to  stimulate  production 
enormously  and  by  July  1  copper  prices 
should  reflect  the  increased  production. 

The  present  copper  situation  is  a 
development  that  could  have  been  an¬ 
ticipated.  After  the  war  the  low  prices 
and  the  large  stocks  on  hand  caused  the 
copper  interests  to  move  in  two  direc¬ 
tions.  One  was  to  e.xpand  the  markets 
for  copper  through  e.xtending  its  uses 
into  a  greater  variety  of  applications 
and  an  outstanding  marketing  research 
and  sales  promotion  effort  was  ex¬ 
tremely  successful.  A  simultaneous 
move  was  toward  a  unification  of  copper 
producers  to  secure  some  control  of  the 
rate  of  copper  production  and  many 
mergers  and  consolidations  have  re¬ 
sulted.  These  two  movements,  together 
with  the  adoption  of  the  hand-to-mouth 
buying  principally  by  consumers,  de- 


REPORTS  received  by  the  Elec¬ 
trical  World  from  a  large  pro¬ 
portion  of  the  electrical  manufacturing 
plants  of  the  country  indicate  that  a  new 
record  for  rate  of  productive  activity 
was  hung  up  by  the  industry  during 
the  month  of  February.  The  February 
rate  of  operations  were  15.6  per  cent 
over  January,  24.6  per  cent  above  Feb¬ 
ruary  last  year  and  3.7  per  cent  above 
the  previous  high  rate  of  operations 
recorded  in  November  last  year.  This 
is  the  first  time  since  1925  that  an  in¬ 
creased  rate  of  operations  was  recorded 
in  February  as  compared  with  the 
previous  January.  In  1926,  1927  and 
1928  the  downward  trend  in  rate  of 
activity  which  usually  starts  in  Novem¬ 
ber  was  continued  through  March.  The 


February,  1929 . 151.8 

January,  1929 . 131.3 

December,  1928 . 135.3 

November,  1928 . 146.4 

February.  1928 . 121.8 

Average  flr.st  two  nn)nths  1929 . 1  41.6 

Average  first  two  months  1928 . 123.3 


current  year  is  evidently  experiencing 
an  impulse  in  the  demand  for  electrical 
apparatus  and  equipment  which  was  not 
recorded  during  tbe  past  three  years. 

The  upward  turn  in  rate  of  operations 
was  reported  by  both  the  large  and  small 
electrical  manufacturing  plants.  The 
larger  companies  recorded  an  average 
increase  An  operations  of  21.3  per  cent 
as  compared  with  January  and  33.4  per 
cent  as  compared  with  February  last 
year.  The  smaller  plants  reported  an 
increase  of  12.4  per  cent  over  January 
and  20.4  per  cent  over  February  last 
year. 

The  index  of  activity  in  the  electrical 
manufacturing  industry,  based  upon 
consumption  of  electrical  energy,  stands 
at  151.8  for  February  as  compared  with 
121.8  in  February  last  year.  Compara¬ 
tive  indexes  of  productive  activity  re¬ 
ferred  to  the  average  activity  for  the 
period  1923-25  as  100  and  adjusted  for 
number  of  working  days  are  as  shown 
in  the  accompanying  table. 
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Market  Conditions 

c^t _ _ _ _ _ 

- The  first  quarter  of  1929  was  a  record  quarter  in  the  electrical 

equipment  industry,  according  to  an  estimate  based  on  data  received 
from  all  sections  of  the  country.  Volume  of  business  continues  at 
a  high  level  and  the  outlook  for  the  second  quarter  is  decidedly 
favorable. 

- In  the  East  business  in  fractional-horsepower  motors  has  eased 

off  somewhat.  Refrigeration  equipment  producers  are  responsible 
for  some  good  orders.  In  New  England  small  equipment  business 
is  quite  good. 

- The  utilities  in  the  Middle  West  are  busy  with  spring  construc¬ 
tion  and  day-to-day  business  is  very  satisfactory  in  volume.  In  the 
St.  Louis  area  sales  of  medium-sized  motors  for  attachment  to  pumps, 
ice  machines  etc.,  are  unusually  heavy. 

- In  the  West  Coast  area  demand  for  20  and  25-hp.  irrigation 

motors  is  stated  to  have  strained  stocks  to  the  limit.  Both  central- 
station  and  industrial  buying  is  heavy  on  the  North  Pacific. 


Many  Equipment  Orders 
Reported  in  Southeast 

Very  satisfactory  activities  were  no¬ 
ticeable  in  the  central-station  and  indus¬ 
trial  fields  in  the  Southeast  and  good 
orders  are  coming  through,  with  still 
a  considerable  amount  in  prospect.  One 
of  the  larger  power  companies’  distribu¬ 
tion  and  small  power  transformer  orders 
aggregated  $88,000,  while  one  of  the 
smaller  companies  bought  substation 
equipment  totaling  $8,000.  One  manu¬ 
facturer  reports  the  receipt  of  two  or¬ 
ders,  one  from  Florida  and  the  other 
from  Georgia,  for  carrier-current  equip¬ 
ment,  each  order  approximating  $7,500. 
Some  other  central-station  orders  were 
for  switching  equipment  amounting  to 
$5,800  and  creosoted  pine  poles  costing 
$2,1(K).  A  tire  fabric  manufacturing 
plant  in  Georgia  bought  six  1,000-kva. 
transformers  and  will  within  the  next 
couple  of  weeks  order  motor  equipment 
and  accessories  aggregating  $150,000. 
Substation  equipment  totaling  $65,000 
was  ordered  for  a  railroad  electrification 
project  in  the  Carolinas.  A  textile  mill 
in  South  Carolina  ordered  $35,000  in 
motor  equipment,  while  a  cotton  mill  in 
North  Carolina  orderetl  conduit  and 
safety  switches  amounting  to  $20,000 
and  will  this  coming  week  purchase  an 
additional  $80,000  worth  of  wiring 
supplies. 

A  contract  was  let  on  a  textile  elec¬ 
trification  in  Mississippi  and  $9,000  in 
motor  and  switchboard  equipment  was 
ordered.  Wiring  materials  costing  $6,000 
will  also  he  ordered  on  this  job.  Con¬ 
struction  projects  are  as  follows: 

The  Georgia  Power  Company,  Atlanta. 
Ga.,  will  construct  a  110,000-volt  trans- 
inission  line  from  Porterdale  to  Macon,  Ga. 
Paris,  Va.,  plans  a  flo<xllighting  system 
and  beacon  lamps  at  its  proposed  municipal 
airport.  Elkins,  W.  V'a.,  plans  improve¬ 
ments  in  its  light  and  ptiwer  system  to  cost 
$100,(XX).  The  Kentucky  Utilities  Com¬ 
pany,  Louisville,  Ky.,  plans  a  power  sub¬ 
station  at  Morganfield,  Ky.,  and  exten¬ 
sions  in  transmission  lines,  to  cost  $75,000. 
The  Full  Fashioned  Hosiery  Mills,  Inc., 
Chattanooga,  Tenn.,  plans  a  mill  at  Nash¬ 
ville,  Tenn.,  to  cost  $150,000.  The  Sea¬ 


board  Air  Line  Railway  Company,  Savan¬ 
nah,  Ga.,  plans  a  power  plant  at  Monroe, 
N.  C.,  to  cost  $40,000.  The  Greenville 
Cotton  Mills,  Greenville,  N.  C.,  plans  an 
addition  to  cost  $115,000.  The  Tide  Water 
Power  Company,  Wilmington,  N.  C.,  plans 
a  transmission  line  to  Kinston,  N.  C.,  and 
vicinity,  to  cost  $70,000.  The  Fairforest 
Finishing  Company,  Spartanburg,  S.  C., 
plans  a  bleachery  and  silk  finishing  plant 
to  cost  $800,000.  Jackson,  Miss.,  plans  a 
municipal  fire  alarm  system  to  cost  $50,000. 

The  Georgia  Power  Company,  Atlanta, 
Ga.,  plans  a  steam-operated  electric  gen¬ 
erating  plant  on  the  Chattahoochee  River, 
near  Atlanta,  with  capacity  of  100,000  hp., 
to  cost  $3,000,000.  Clearwater,  Fla.,  plans 
an  ornamental  lighting  system.  Point 
Washington,  Fla.,  plans  a  floodlighting  sys¬ 
tem  and  beacon  lamps  at  its  proposed  mu¬ 
nicipal  airport. 

Steady  Buying  Prevails 
in  New  England 

Small  orders  in  good  volume  prevail 
in  the  New  England  district  and  a  num¬ 
ber  of  substation  equipment  orders  have 
been  recently  placed.  Power  equipment 
orders  are  confined  to  small  motors  and 
inquiries  continue  concerning  motor¬ 
generating  units  and  turbo-generators. 
Reports  of  a  number  of  small  substation 
equipment  orders  have  recently  come  in. 
one  for  insulators,  bus  supports  and 
control  amounting  to  about  $3,000  and 
another  consisting  of  similar  equipment 
for  about  $2,000  being  noted.  In  south¬ 
ern  New'  England  an  order  for  an  in¬ 
sulated  board  to  be  used  in  an  addition 
amounting  to  $8,000  w'as  recently  placed. 
New  control  equipment,  consisting  of 
high-voltage  disconnecting  switches 
amounting  to  $53,000  was  recently  or¬ 
dered  for  a  new  power  plant  in  western 
Massachusetts.  Aluminum  transmission 
cable  for  a  large  northern  New  England 
power  development  was  recently  ordered, 
the  order  for  special  high-voltage  con¬ 
trol  equipment  for  this  line  having  re¬ 
cently  l>een  placed  with  a  prominent 
manufacturer. 

Negotiations  for  heavy  equipment  con¬ 
tinue  and  inquiries  for  new  projects  are 
coming  in,  while  scheduled  material 
sales  are  in  good  volume  and  merchan¬ 


dising  sales  are  steady.  Construction 
projects  are  as  follow’s: 

The  Public  Electric  Light  Company,  St. 
Albans,  Vt.,  will  add  another  unit  to  its 
development  on  the  Lamoille  River.  The 
Moore  Drop  Forging  Co.,  Springfield, 
Mass.,  plans  a  switching  station.  The 
Norton  Company,  Worcester,  Mass.,  plans 
an  addition  to  its  refractory  plant  to  cost 
$100,000. 

Industrial  Demand  Active 
in  Eastern  District 

Industrial  account  show's  an  upw'ard 
trend  in  the  Eastern  district  and  both 
commitments  and  inquiries  are  develop¬ 
ing  broad  proportions.  A  manufacturer 
of  air  compressors  in  New  Jersey  has 
ordered  a  motor-generator  set,  switching 
and  auxiliary  equipment  to  cost  $75,000. 
A  maker  of  aircraft  motors  in  the  same 
state  has  placed  a  commitment  for  super¬ 
charger  impellers  to  an  amount  of  $120,- 
000;  A  producer  of  industrial  motors 
says  that  the  bulk  of  call  is  centered  in 
units  around  15  hp.  capacity.  Fractional- 
horsepower  motors  are  show'ing  a  tend¬ 
ency  to  ease  off  a  little,  with  refrigerat¬ 
ing  equipment  manufacturers  placing 
heavier  orders  than  evidenced  in  other 
lines.  A  manufacturer  of  talking  ma¬ 
chines  in  the  East  has  ordered  a  quantity 
of  fractional-horsepower  induction  disk 
type  units  to  the  sum  of  $50,000. 

Central-station  demand  shows  no 
change.  Utility  companies  are  making 
sizable  purchases  of  equipment  of  vari¬ 
ous  kinds  and  there  is  no  present  indi¬ 
cation  of  let-up.  A  feature  of  the  week’s 
development  is  the  announcement  of  the 
budget  of  the  New  York  Edison  Com¬ 
pany  for  1929  expansion  and  better¬ 
ments,  totaling  $68,700,000,  of  which 
approximately  $20,000,000  will  be  ex¬ 
pended  for  power  plant  account,  $40.- 
500,000  for  transmission  and  distributing 
lines,  including  $17,500,000  for  under¬ 
ground  conduit  installations,  and  the  re¬ 
mainder  for  substations  and  miscellane¬ 
ous  construction.  There  is  a  strong  call 
for  switching  apparatus,  oil  circuit 
breakers,  regulators  and  kindred  equip¬ 
ment.  A  northern  New  York  pow'er 
company  has  contracted  for  a  (juantity 
of  switching  apparatus,  including  light¬ 
ning  arresters,  to  cost  $100,000  and  a 
central  station  in  southern  New  Jersey 
has  purchased  similar  equipment  to  an 
amount  of  $20,000.  Another  power  in¬ 
terest  in  New'  Jersey  has  given  a  com¬ 
mitment  for  oil  circuit  breakers  approxi¬ 
mating  $300,000  and  a  central  station 
in  western  Pennsylvania  has  ordered 
regulating  units  to  a  sum  of  $40,000. 
A  municipality  in  Pennsylvania  has 
placed  a  contract  for  two  Diesel  engine¬ 
generating  sets  for  a  municipal  lighting 
station. 

While  good  business  prevails  in  the 
line  of  transformers,  recent  price  ad¬ 
vance,  due  to  the  higher  cost  of  raw 
materials,  is  tending  to  ease  accounts 
in  this  line.  A  New  York  manufacturer 
has  taken  an  order  from  a  central  sta¬ 
tion  in  Virginia  for  equipment  of  this 
kind  to  cost  $100,000.  Another  com¬ 
mitment  has  been  received  from  a  metro¬ 
politan  power  company  running  to  $115.- 
000,  w'hile  a  Tennessee  utility  has 
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purchased  transformers  to  the  sum  of 
$30,000.  A  maker  of  electric  lamps  in 
New  Jersey  reports  heavy  sales  and  air¬ 
port  account  is  advancing  rapidly.  Con¬ 
struction  projects  are  as  follows: 

The  Prudential  Oil  Company,  New  York, 
plans  extensions  in  its  storage  and  dis¬ 
tributing  plant  at  Richmond,  Va.,  to  cost 
$400,000.  The  Arrowhead  Steel  Products 
Company,  Buffalo,  N.  Y.,  plans  a  plant  to 
cost  $100,000.  The  Roosevelt  Field,  Inc., 
New  York,  will  build  an  airport  at  West- 
bury,  L.  I.,  and  buildings,  floodlighting  sys¬ 
tem  and  beacon  lamps,  to  cost  $2,5()(),()(X). 
The  American  Brake  Shoe  &  Foundry 
Company,  New  York,  plans  a  plant  at  Los 
Angeles,  Calif.,  to  cost  $125,000.  The 
Westchester  Lighting  Company,  Mount 
N’ernon,  N.  Y.,  will  build  an  equipment 
storage  and  service  building  at  Rye,  N.  Y., 
to  cost  $100,000.  The  Elias  Aircraft  & 
Manufacturing  Company,  Buffalo,  N.  Y., 
plans  a  plant  to  cost  $100,000.  The  West¬ 
ern  New  York  Electric  &  Gas  Company, 
Lancaster.  N.  Y.,  will  build  a  transmission 
line  from  Randolph  to  Naples,  N.  Y.,  and 
vicinity.  The  American  Can  Company, 
New  York,  plans  a  factory  at  North  Chi¬ 
cago.  Ill.,  to  cost  $1,000,000.  The  Wright 
.Aeronautical  Corporation.  Paterson,  N.  J., 
plans  a  plant  at  St.  Louis.  Mo.,  to  cost 
$175,000.  The  Rundle  Manufacturing 
Company,  Milwaukee,  Wis.,  plans  a 
plumbing  equipment  manufacturing  plant 
at  Camden.  N.  J.,  including  power  plant, 
to  cost  $1,000,000.  The  Reyburn  Manu¬ 
facturing  Company,  Philadelphia,  will  build 
an  addition  to  its  tag  and  label  plant  to 
cost  $350,000.  Philadelphia,  plans  a  flood¬ 
lighting  system  and  lamp  beacons  at  the 
proposed  municipal  airport  in  the  Hog 
Island  district,  to  cost  $6,000,000.  The 
Frankford  Grocery  Company,  Philadelphia, 
will  build  an  addition  to  its  storage  and 
distributing  plant  to  cost  $200,000.  The 
William  Penn  Coal  Company,  Shenandoah, 
Pa.,  plans  the  electrification  of  its  coal 
breaker  and  surface  equipment  to  cost 
$275,000.  The  Southern  Industries  &  Utili¬ 
ties.  Inc.,  Francis  R.  Weller,  Mills  Build¬ 
ing,  Washington,  engineer,  plans  a  hydro¬ 
electric  power  project  near  Aurora,  Ky.,  on 
the  Tennessee  River,  with  capacity  of  240,- 
000  hp.,  to  cost  $30,000,000.  The  United 
States  Coast  Guard  Headquarters,  Wash¬ 
ington,  will  receive  bids  until  April  15  for 
spare  parts  for  engines  and  generators. 
The  General  Purchasing  Officer.  Panama 
Canal,  Washington,  will  receive  bids  until 
-April  16  for  electrical  equipment  for  four 
towing  locomotives  (Panama  Circular 
1952.) 

yiolor  Sales  Are  a  Factor 
in  St.  Louis  District 

Manufacturers  in  the  St.  Louis  dis¬ 
trict  report  an  exceptionally  large  vol¬ 
ume  of  sales  in  medium-sized  motors  for 
attachment  to  pumps,  ice  machines  and 
other  apparatus.  Utilities  have  been 
buying  a  large  amount  of  copper  on 
account  of  the  advancing  market  and 
some  of  thenv  have  anticipated  six 
months’  requirements.  The  contracts 
that  were  reported  closed  during  the 
past  week  are  for  a  switchboard  with 
control  equipment  for  a  large  manufac¬ 
turing  company  costing  $28,000,  addi¬ 
tional  automatic  switching  devices  for 
another  company  costing  $3,000  and 
another  switchboard  for  a  paint  com¬ 
pany  costing  $7,000,  a  motor-driven  fire 
pump  costing  $2,000,  a  miscellaneous 
lot  of  equipment  consisting  of  motors. 


motor-generator  set  and  a  motor-driven 
pump  totaling  $5,000.  several  substation 
equipments  costing  from  $5,000  to  $15,- 
000  and  a  250-hp.  synchronous  motor 
amounting  to  $5,000.  Construction  proj¬ 
ects  are  as  follows : 

The  Mobile  &  Ohio  Railroad  Company, 
St.  Louis,  will  begin  additions  to  its  rail¬ 
road  shops  at  East  St.  Louis.  The  Dry 
Ice  Corporation  of  America,  New  York, 
plans  a  plant  at  St.  Louis,  to  cost  $60,000. 
California,  Mo.,  plans  a  municipal  light  and 
power  plant  to  cost  $60,(XX).  The  Acme 
Pipe  &  Metal  Company.  Kansas  City,  Mo., 
contemplates  a  steel  fabricating  plant  to 
cost  $100,000.  Salem,  Mo.,  plans  a  light 
and  power  system  to  cost  $25,000.  The 
Oklahoma  Gas  &  Electric  Company,  Okla¬ 
homa  City,  Okla.,  plans  a  steam-operated 
electric  power  plant  on  the  Arkansas  River, 
near  White  Eagle,  Okla.,  to  cost  $250,000. 
The  Finished  Steel  Products  Company, 
Pine  Bluff,  Ark.,  plans  a  plant  to  cost 
$100,000.  The  Houston  Oil  Company, 
Houston,  Tex.,  plans  an  oil  refining  plant 
to  cost  $600,000.  Marfa,  Tex.,  plans  an 
ornamental  lighting  system. 

Railroads  Continue  Active 
Buyers  in  Middle  West 

The  month  of  March  is  expected  to 
close  a  favorable  quarter  with  an  antici¬ 
pated  gain  of  general  business  of  10  to 
15  per  cent  over  1928  figures  in  the 
Middle  West.  Present  indications  are 
entirely  favorable  for  a  continuance  of 
good  business  for  the  next  quarter.  The 
major  activities,  steel,  automotive,  agri¬ 
cultural  and  railroad  industries  continue 
prosperous,  with  a  large  amount  of  sea¬ 
sonal  industrial  activities  noticeable. 
Railroad  equipment  purchasing  is  sub¬ 
stantially  large  as  compared  with  last 
year’s  figures.  The  utility  companies 
are  busily  engaged  in  spring  construc¬ 
tion  work  with  a  large  amount  of  main¬ 
tenance  work  going  on,  one  utility  com¬ 
pany’s  purchases  averaging  $138,()00  per 
day.  Interesting  orders  that  have  been 
placed  include  50.000  lb.  of  copper  clad 
guy  wire.  250,000  lb.  of  triple-braid 
weatherproof  wire,  50.000  lb.  of  magnet 
wire  and  construction  orders  aggregat¬ 
ing  $100,000.  Jobbers’  sales  are  gen¬ 
erally  satisfactory.  Construction  projects 
are  as  follows : 

The  Paper  Converting  Machine  Com¬ 
pany,  Green  Bay,  Wis.,  is  taking  bids 
until  April  10  for  an  addition  to  cost 
$80,000.  The  Wisconsin  Power  &  Light 
Company,  Madison,  Wis.,  plans  rebuilding 
its  power  plant  at  Fulton,  Wis.,  to  cost 
$80,000  and  will  rebuild  the  transmission 
line  from  Janesville  to  Avalon.  Wis.  The 
Bohn  Aluminum  &  Brass  Corporation,  De¬ 
troit,  will  build  an  addition  to  cost  $250,000. 
The  Cadillac  Motor  Car  Company,  Detroit, 
will  make  expansions  to  cost  $5,000,000. 
The  Muskegon  Piston  Ring  Company. 
Muskegon,  Mich.,  will  build  an  addition  to 
cost  $100,000.  Laurium,  Mich.,  plans  an 
ornamental  lighting  system.  Evanston,  Ill., 
plans  to  ask  for  bids  in  April  for  an  orna¬ 
mental  lighting  system  to  cost  $1,500,000. 
Chicago,  Ill.,  plans  an  ornamental  lighting 
system  on  Wabash  Avenue  to  cost  $250,000. 
The  Rockford  Organ  Company,  Rockford, 
Ill.,  plans  a  factory  to  cost  $2()0,000.  The 
Indiana  Chair  Company,  Jasper,  Ind.,  plans 
a  factory  to  cost  $80,()0().  The  Republic 
Iron  &  Steel  Company,  Youngstown,  Ohio, 
will  make  expansions  including  the  elec¬ 
trification  at  its  local  mills,  to  cost  $5,000,- 


000.  The  Hupp  Motor  Car  Corporation, 
Detroit,  plans  an  addition  to  its  plant  at 
Fostoria,  Ohio,  to  cost  $400,000.  New 
Ulm,  Minn.,  plans  a  floodlighting  system 
and  beacon  lamps  at  its  proposed  municipal 
airport.  Benson.  Minn.,  plans  extensions 
in  its  power  plant,  to  cost  $75,000. 
Breckenridge  and  Red  Wing,  Minn.,  Ames. 
Iowa,  and  Blair,  Neb.,  plan  ornamental 
lighting  systems.  The  Iowa  Railway  & 
Light  Corporation,  Cedar  Rapids,  Iowa, 
plans  an  equipment  storage  and  distribut¬ 
ing  plant  to  cost  $40,000. 

Varied  Orders  Placed 
on  Pacific  Coast 

Manufacturers  on  the  Pacific  Coast 
report  weather  a  dominant  factor  in  the 
past  week’s  business,  the  delayed  rains 
slowing  up  sales  of  distribution  trans¬ 
formers.  although  the  demand  for  20 
and  25-hp.  irrigation  motors  has  strained 
California  stocks  to  the  limit.  Jobbers 
report  greatly  decreased  sales  for  in¬ 
sulated  copper  wires  because  many  con¬ 
tractors  are  buying  from  hand-to-mouth, 
pending  their  expectation  of  a  copper 
drop,  which,  however,  is  not  justified  by 
market  reports.  The  big  copper  wire 
buyers  seem  to  be  divided  in  their  policy, 
a  San  Francisco  power  company  having 
bought  200,000  lb.  of  weatherproof  wire 
during  the  past  month,  while  a  railroad 
company  shows  a  disposition  to  await 
further  developments.  The  outstanding 
order  covers  Westinghouse  turbo¬ 
electric  propulsion  equipment  for  three 
Coast  Guard  cutters  of  size  3,000  hp. 
The  proposed  major  construction  in¬ 
cludes  a  $1,000,000  hotel  for  Pittsburg. 
Calif.,  a  $1,500,000  Long  Beach  audi¬ 
torium,  a  $650,000  system  of  warehouses 
for  a  Honolulu  transportation  firm,  a 
distribution  system  for  the  Starr  Valley 
irrigation  district  near  Elko,  Nev„  and 
a  $1,000,000  addition  to  the  old  soldiers 
home  at  Sawtelle,  Calif. 

Central-station  buying  was  light,  but 
jobbers  reported  inquiries  from  these 
sources  in  the  Puget  Sound  district. 
The  large  motor  orders  included  about 
$10,000  worth,  from  150  hp.  down,  for 
a  mill  in  southwest  Washington  and 
ten  of  from  20  hp.  down  to  a  wocxlwork- 
ing  plant  and  machine  shop  in  Seattle. 

The  merger  of  the  San  Juan  Pulp  Man¬ 
ufacturing  Company,  the  Fidalgo  Pulp 
Manufacturing  Company  and  the  Cedar 
Lake  Lumber  Company  of  Bellingham, 
Anacortes  and  Everett,  Wash.,  respec¬ 
tively,  assures  the  construction  of  a 
$3,000,000  pulp  and  paper  plant  in 
Everett.  A  $750,000  first  unit  of  a  steel 
mill  is  planned  in  Westminster,  B.  C.,  a 
$110,000  cold  storage  plant  in  Yakima. 
Wash.,  and  an  ice  manufacturing  plant 
at  Wilkeson,  near  Tacoma.  Wash.  An 
ornamental  lighting  system  in  the  busi¬ 
ness  district  is  planned  for  Auburn. 
Wash.  Construction  projects  are  as 
follows : 

The  .Southern  Sierras  Power  Company, 
Riverside,  Calif.,  will  build  an  equipment 
storage  and  distributing  plant  to  cost  $170,- 
000  and  a  power  substation  at  Holtville, 
Calif.  The  Home  Dairy  Company,  San 
Rafael,  Calif.,  plans  a  milk  and  dairy  plant 
to  cost  $175,000.  The  Board  of  County 
Supervisors.  Los  Angeles,  has  rejected  bids 
recently  received  for  an  engine-generator 
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set,  and  plans  a  new  call  for  bids  at  an  early 
date.  Filici  &  Perrelli,  Gilroy,  Calif.,  plans 
a  fruit  canning  plant  at  Oakland,  Calif., 
to  cost  $400,000.  Fairfield,  Calif.,  will  con¬ 
struct  a  municipal  distributing  system  for 
light  and  power  service,  to  cost  $30,000. 
Salinas,  Los  Angeles  and  Porterville,  Calif., 
plan  ornamental  lighting  systems.  The 
Union  Battery  Company,  Chicago,  Ill., 
plans  a  factory  at  Seattle,  Wash.,  to  cost 
$90,000.  The  Warren-Ross  Company, 
Yakima,  Wash.,  will  build  a  cold  storage 
and  refrigerating  plant  to  cost  $100,000. 
The  Crown  Willamette  Paper  Company, 
San  Francisco,  Calif.,  plans  additions  to 
its  mill  at  Camas,  Wash.,  to  cost  $2,500,000. 
The  Montana  Power  Company,  Butte, 
Mont.,  plans  transmission  line  between 
Chester  and  Havre,  Mont.,  to  cost  $125,- 
000.  Circle,  Mont.,  plans  a  municipal  elec¬ 
tric  light  and  power  plant.  Boise,  Idaho, 
plans  a  floodlighting  system  and  beacon 
lamps  for  its  municipal  airport,  to  cost 
$90,000.  The  Midwest  Refining  Company, 
i)enver,  Colo.,  plans  an  addition  to  its  oil 
refinery  at  Casper,  Wyo.,  which  will  cost 
$500,000. 


The  annual  report  of  the  Weston 
Electrical  Instrument  Corporation,  New¬ 
ark,  N.  J.,  for  the  year  ended  December 
31  last  shows  net  profit  of  $617,923  after 
depreciation  and  federal  taxes,  equivalent 
to  about  $3.45  per  share  earned  on  the 
class  “A”  stock  and  $2.45  a  share  on 
the  no-par  common  stock.  Net  profit 
after  depreciation  in  1927  was  $486,402, 
so  that  the  increase  this  year  was  27 
|)er  cent. 

I'he  company’s  balance  sheet  as  of 
December  31  last  shows  total  assets  of 
$3,839,945,  against  $3,739,132  at  the  end 
of  1927. 


Soviet  Orders  Electrical 
Equipment 

An  order  for  four  large  hydraulic 
turbines  and  generators  has  just  been 
placed  for  shipment  to  the  Soviet  Union 
by  the  Amtorg  Trading  Corporation. 
The  business  was  placed  with  the  New¬ 
port  News  Shipbuilding  &  Dry  Dock 
Company  and  the  International  General 
Electric  Company,  according  to  an  an¬ 
nouncement  made  by  Saul  G.  Bron, 
chairman  of  the  Amtorg  Trading  Cor- 
I)oration.  The  order,  it  is  stated,  in¬ 
volves  an  outlay  of  about  $2,500,000, 
and  it  is  understood  that  credit  terms 
up  to  five  years  have  been  granted. 

According  to  Mr.  Bron,  offers  were 
received  from  a  number  of  countries, 
but  American  equipment  won  out  in 
this  international  competition,  being 
considered  the  most  suitable  for  the 
purpose.  The  equipment,  consisting  of 
four  hydraulic  turbines  of  80,000  hp. 
capacity  each,  direct  connected  to  four 
vertical  electrical  generators  of  77,500- 


Copper  Rests  at  24  Cents; 
Zinc  Higher 

The  activity  that  was  so  general  in 
all  the  non-ferrous  metal  markets  a  week 
ago  is  evident  only  in  zinc  today.  Cop¬ 
per  reached  24  cents  per  pound  last 
Friday,  since  then,  however,  the  demand 
has  lessened.  Weakness  of  spot  lead 
quotations  on  the  London  Metal  Ex¬ 
change  has  served  to  lessen  the  demand 
for  that  metal. 


NEW  YORK  METAL  MARKET  PRICES 

Mar.  20,  1929 

.Mar.  27,  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price.. 

.  23 

7.875 

24 

7.75 

Antimony . 

9.75 

9.  43 

Nickel,  ingot . 

.  35 

35 

Zinc,  spot . 

6.825 

7. 10 

Tin,  Straits . 

49 

48. 875 

Aluminum,  99  per  cent. . 

24.30 

24.30 

Base  copper  wire  price  March  27,  1929,  25i  cents 

kva.  capacity  each,  and  all  necessary 
accessories,  will  be  used  in  the  Dnieper 
hydro-electric  plant  now  being  con¬ 
structed  in  the  Ukrainian  Soviet  Re¬ 
public  and  will  be  the  first  of  ten  similar 
units  to  be  installed  in  this  plant,  which 
will  be  the  largest  electric  station  in 
Europe. 

Allis-Chalmers  Sales  Billed 
Increase  8.8  per  Cent 

Sales  billed  by  the  Allis-Chalmers 
Manufacturing  Company  for  the  calen¬ 
dar  year  1928  rose  8.8  per  cent  to  $36,- 
294,561,  according  to  the  company’s 


Earned  per 

Share  of 

Net 

Common 

Year 

Bookings 

Billings 

Income 

Stock 

1924 

$25,979,420  $27,855,523  $3,221,100 

$8.01 

1925 

28,944,401 

28,921,357 

3,417,368 

8.78 

1926 

32,170,181 

30,682,542 

3,596,891 

9.48 

1927 

30,651,807 

33,352,252 

3,182,472 

10.02 

1928 

35,957,197 

36,294,561 

2,933,909 

11.28 

financial  statement  just  issued.  Operat¬ 
ing  costs  rose  almost  10  per  cent  to 
$33,222,615,  leaving  operating  income  of 
$3,071,946.  Details  of  the  company’s 
progress  during  the  past  five  years  are 
shown  in  the  accompanying  table. 

Canadian  Equipment  Firms 
in  Merger 

The  merger  of  three  large  firms 
engaged  in  the  manufacture  of  elec¬ 
trical  appliances  is  being  arranged 
under  the  name  of  the  Amalgamated 
Electric  Corporation.  Ltd.,  with  a 
capitalization  of  $3,000,000.  The  firms 
included  in  the  merger  are  W.  H.  Ban- 
field  &  Sons,  Toronto:  Benjamin  Elec¬ 
tric  Company,  Toronto,  branch  of  the 
Chicago  firm,  and  the  Duncan  Electrical 


Company,  Ltd.,  Montreal.  W.  H.  Ban- 
field  &  Sons,  established  in  Toronto  in 
1878,  have  taken  a  leading  position  in 
the  manufacturing  of  switch  and  out¬ 
let  boxes,  wiring  devices  and  equip¬ 
ment  for  commercial  and  domestic  light¬ 
ing.  The  Benjamin  Electric  Company 
is  well  known  for  the  manufacture  of 
switchboards  and  panel  boxes.  The 
Duncan  Electrical  Company  produces 
porcelain  goods  used  in  electrical  equip¬ 
ment.  W.  H.  Banfield  will  be  pres¬ 
ident  of  the  new  corporation,  the  head¬ 
quarters  of  which  will  be  in  Montreal, 


Baltimore  General  Electric 
to  Move  to  Philadelphia 

The  Baltimore  General  Electric  Com¬ 
pany  at  1900  Washington  Boulevard 
will  be  removed  to  Philadelphia  within 
the  next  few  months,  according  to  an 
announcement  made  by  J.  Allison  Muir, 
supervisor  of  the  plant.  Economic  con¬ 
siderations  resulting  from  the  construc¬ 
tion  of  a  new  plant  in  Philadelphia  and 
plans  to  concentrate  plants  of  similar 
character  in  that  city  were  given  as  rea¬ 
sons  for  the  transfer  from  Baltimore. 
A  brass  foundry  operated  by  the  com¬ 
pany  will  remain  at  the  Washington 
Boulevard  site.  It  is  expected  that  the 
transfer  of  manufacturing  operations 
will  be  completed  within  a  few  months. 


The  Ohio  Brass  Company,  Mans¬ 
field.  Ohio,  announces  the  opening  of  a 
new  office  at  2143  Railway  Exchange 
Building.  611  Olive  Street.  St.  Louis. 
This  office  will  be  the  headquarters  of 
H.  W.  Kilkenny,  district  sales  manager 
for  the  company  in  the  St.  Louis  terri¬ 
tory. 

Ferranti  Electrical,  Ltd.,  Hillin- 
wood,  Lancashire,  England,  manufac¬ 
turer  of  electrical  devices,  will  establish 
a  branch  at  Mount  Denis,  a  suburb  of 
Toronto.  A  modern  plant,  110  x  400  ft., 
will  be  erected  and  the  principal  lines 
of  manufacture  will  be  radio  equipment, 
meters  and  transformers. 

The  American  Brass  Company,  25 
Broadway,  New  York  City,  a  subsidiary 
of  the  Anaconda  Copper  Mining  Com¬ 
pany,  has  acquired  the  French  Manu¬ 
facturing  Company  of  Waterbury,  Conn., 
manufacturer  of  brass  and  copper  tubing. 

The  Westinghouse  Electric  & 
Mantfactl^ring  Company  announces 
that  it  has  received  an  order  covering 
all  the  electrical  equipment,  including 
the  turbo-electric  propulsion,  for  three 
United  States  Coast  Guard  cutters. 
These  new  vessels  will  be  built  at  the 
yards  of  the  General  Engineering  &  Dry 
Dock  Company  at  Oakland,  Calif.  The 
equipment  consists  of  the  main  motor, 
turbo-generator,  main  condenser  and 
equipment,  switchboard  and  control,  to¬ 
gether  with  all  auxiliaries  above  and 
below  deck.  When  these  three  new 
cutters  are  placed  in  service  the  United 
States  Coast  Guard  Service  will  have 
eight  new'  vessels  of  the  cruising  type 
equipped  with  Westinghouse  electrical 
apparatus. 
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design  that  the  rectifier  will  deliver  to 
the  receiver  approximately  25  milli- 
amperes  at  full  load  current  or  maxi¬ 
mum  voltage,  as  the  case  may  be.  The 
receiving  instrument  is  the  standard 
type  direct-current  milliammeter  adapted 
to  panel  mounting.  When  used  in 
conjunction  with  a  synchronous  se-' 
lector  supervisory  installation  it  can 
he  mounted  on  the  dispatcher’s  control 
hoard. 


Rural  Line  Fuse  Switches  provided  with  a  brass  flush  plate  which 

is  secured  by  two  screws  which  also 
A  complete  line  of  7,500-,  12,000-  hold  the  entire  unit  in  place, 
and  15,000- volt  rural  line  fuse  switches, 
disconnect  switches,  fuse  switch  choke 
coil  combination  and  disconnect  choke 
coil  combination  switching  equipment  is 
announced  by  the  James  R.  Kearney 
Corporation,  St.  Louis,  Mo. 

These  new  one-piece  porcelain  rural 
line  switches  are  especially  designed  to 
cut  installation  and  maintenance  costs. 

Any  switch  can  be  used  either  as  a  fuse 
or  disconnect  by  interchanging  the  blade 
or  cartridge  on  the  same  switch.  The 
one-piece  porcelain  used  is  fog  type, 
having  exceptionally  high  wet  and  dry 


Electrode  Holder  for 
Metallic  Arc  Welding 

An  improved  type  of  electrode  holder 
for  metallic  arc  welding  designed  for 
greater  operator  convenience  is  an¬ 
nounced  by  the  Lincoln  Electric  Com¬ 
pany,  Cleveland,  Ohio.  The  holder  con¬ 
sists  essentially  of  a  powerful  clamp  to 
hold  the  welding  electrode  firmly  while 
welding  and  with  an  easy  release  fea¬ 
ture  which  permits  changing  electrodes 
quickly. 

In  the  older  types  of  holder  the  high 
amperage  welding  current  was  carried 
through  the  steel  frame  of  the  holder 
itself  and  uncomfortable  heating  fre¬ 
quently  resulted  under  continuous  serv¬ 
ice.  In  the  case  of  this  product  the 
welding  current  is  carried  from  the 
point  of  cable  entry  to  the  copper  jaws 
by  copper  strips  of  low  resistance.  The 
copper  tips  of  the  jaws  reduce  the  stick¬ 
ing  of  the  electrode  to  the  jaws,  result¬ 
ing  in  faster  and  easier  change  of  elec¬ 
trodes  and  longer  life  for  the  holders, 
according  to  the  manufacturers.  All 
metallic  parts  are  coated  with  non-tar¬ 
nishing  cadmium  plating.  The  holder 

is  known  as  the  improved  type  f.  voltage  and  current,  according  to  the 

generator  voltage  and  character  of  plat¬ 
ing.  They  are  of  the  parallel  resistance 
type.  The  operating  panel  is  of  heavy 
asbestos  board  and  the  knife  switches 
are  all  of  substantial  size  to  withstand 
much  more  than  the  amount  of  current 
allotted  to  them. 

Since  the  generator  voltage  is  fixed 
usually  at  6,  9  or  12.  and  as  the  amount 
of  current  in  any  given  solution  de¬ 
pends  upon  the  amount  of  anotle  and 
cathode  surface  exposed,  it  is  important 
to  have  absolute  control  of  the  current 
and  voltage  in  the  solution,  which  con¬ 
trol  is  effected  by  means  of  a  tank 
rheostat.  It  is  claimed  that  this  type 
of  resistor  reduces  heating  to  a  mini¬ 
mum  and  eliminates  high  resistance 
joints,  breakage  and  loose  connections 
at  point  of  contact. 


Cast  Grid  Rheostat 

A  new  cast  grid  rheostat  ruggedly 
built  and  designed  to  withstand  plating 
fumes  and  acids  has  been  placed  on  the 
market  by  the  Fuerst- Friedman  Com¬ 
pany,  Cleveland,  Ohio,  under  the  name 
Columbia  unit. 

The  rheostats  afford  regulation  of  both 


ts  are  placed  between  Rectified-Current  Type  of 
1  metal  rings  to  elimi-  --r  i  •  4. 

.g  on  the  porcelain.  Telemetering  Equipment 

re  supplied  with  stand-  rectified-current  type  of  telemeter- 

ntacts,  having  specia  which  is  an  improved  design  of 

nve  additional  contact  remote-metering  equipment  particularly 
floating  self-ahgmng  transmitting  volt  and  ampere 

y  contacts,  or  ferrule  readings  of  an  alternating-current  cir- 
,,  ,  ^  cuit  in  conjunction  with  synchronous 

>  small  and  compact,  selector  supervisory  equipment,  is  an- 
a  niimmum  anioun  by  the  General  Electric  Com- 

:rossarni  A  universal  .  equipment  also  provides 

IS  supplied  with  each  'economical  means  of  telemetering 
latiger  leiiig  or  use  readings  over  telephone  wires. 

1  crossarm  by  adjust-  synchronous 

carmidges  and  b  ades  j^elector  supervisorv  svstem  this  eiiuip- 

all  Kearney  rural  line  joes  not  require  the  installation 

_  of  extra  line  wires.  One  transmitter 

and  one  receiver  may  be  connected  to 

LtilitV  Outlet  large  number  of  sub¬ 

station  circuits. 

ype  utility  outlet.  No.  The  synchronous  selector  system  with 
:  for  rapid  installation  which  this  new  equipment  is  designed  lite”  bodies,  to  which  ai 
rds  or  mantels,  has  been  to  operate  provides  for  the  centralized  screw  shell  and  center  cor 

2  merchandise  depart-  control  and  indication  of  various  types  attached,  and  made  w< 

iral  Electric  Company,  of  switching  equipment  located  at  out-  means  of  a  special  bush 
1.  The  method  of  in-  lying  substations.  With  it  large  or  developed  by  the  merch 
j  reduction  in  the  size  small  groups  of  units  can  be  co-ordi-  ment  of  the  General  Elei 
made  possible  by  the  nated,  and  thereby  the  application  is  Bridgeport,  Conn.  The 
or,  which  eliminates  brought  to  include  power  systems  of  designed  particularly  for 
iped  joints.  all  classes.  The  new  equipment  con-  string  lighting,  signs,  d; 

f  consists  of  a  galvan-  sists  of  a  special  transformer  for  each  any  place  subjected 
shell,  in  which  is  in-  circuit  to  be  indicated,  a  full-wave  weather,  steam  vapor  or 
ire  comprising  a  stand-  rectifier  tube,  a  transformer  to  supply  They  are  rated  660  w 
1  a  connector  for  either  filament  current  to  the  tube,  a  line  wire  and  are  listed  as  G.E.-2 
londuit.  Each  box  is  compensating  resistance,  and  protective  2751. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cAk _ ] _ 

(Issued  March  12.  1929) 

1,704,961.  Disconnecting  Block  :  T.  Birk- 
enmaier,  St.  Louis,  Mo.  App.  filed  Aug. 
9  1926. 

1.704,978.  Welding  Stick;  H.  W.  Knott, 
Cleveland,  Ohio.  App.  filed  Dec.  6,  1920. 
1,704,981.  Method  of  Preparing  Lumin¬ 
escent  Tubbs  ;  P.  F.  J.  Lebrun,  Paris, 
Prance.  App.  filed  Aug.  26,  1927. 
1,704,988.  Stand  for  Sadirons;  A.  Mateen, 
Cleveland,  Ohio.  App.  filed  Jan.  11,  1928. 
1,704  990.  Hanger  Bracket  for  Trolley- 
Wire  Guards;  M.  Peirce,  Bast  Palestine, 
Ohio.  App.  filed  June  3,  1927. 

1.704,996.  Automatic  Generating  Plant; 

K.  R.  Witzel,  Kohler,  Wis.  App.  filed 
May  12.  1928. 

1.705,014.  Mounting  for  Switches  and 
RKCia*TACLBs ;  H.  Hubbell,  Bridgeport. 
Conn.  App.  filed  April  5,  1926. 

1,705,021.  Storage  Battep.y  ;  J.  M.  Lea, 
Detroit.  Mich.  App.  filed  Jan.  23,  1922. 
1,705,025.  Electric  Self-Winding  Master 
Time  Clock  ;  E.  A.  Meyer.  Houston,  Tex. 
App.  fll€Kl  Sept.  17,  192.'?. 

1,705,030.  Signal-Indicating  System  and 
Apparatus;  G.  M.  Sacerdote,  New  York. 
N.  Y.  App.  filed  March  3,  1926. 

1,705,045.  Terminal  Clip;  A.  Champion, 
Flint.  Mich.  App.  filed  May  4,  1925. 
1,705,075.  Electric-Light  Socket;  D.  G. 
Stoddard,  W'ayzata,  Minn.  App.  filed 
June  13.  1925. 

1,705,079.  Reciprocating  Motor  ;  C.  S. 
Weyandt,  Pittsburgh,  Pa.  App.  filed  May 
5,  1926. 

1,705,080.  Inclosed  Switch  ;  F.  T.  Wheeler, 
Plainvllle,  Conn.  App.  filed  Dec.  29,  1925. 
1,705,094.  Refractory  Resistor-Supporting 
I*late;  F.  E.  Owen,  East  Pale.stine,  Ohio. 
App.  filed  Nov.  4,  1927. 

1.705.107.  Means  for  Applying  Sealing 
Wax;  F.  M.  Durkee,  Brookline,  Mass. 
App.  filed  Jan.  10.  1927. 

1.705.108.  Lamp  Socket;  L.  Erikson,  Mal¬ 
den,  Mass.  App.  filed  May  9,  1925, 

1,705.125.  Elfxtric  -  Current  -  Control 
Switch  ;  G.  E.  Kraemer,  Cincinnati,  Ohio. 
App.  filed  Nov.  3.  1925. 

1,705,134.  Radiant-Heat  Projector;  A. 
Papini,  Leonia,  N.  J.  App.  filed  Nov.  21, 

1927. 

1.705.158.  Electrical  Indicating  Instru¬ 
ment;  W.  C.  McCoy,  Cleveland.  Ohio. 
App.  filed  Jan.  21,  1926. 

1.705.159.  Terminal  Insulation  Cover; 
J.  H.  Rouse,  San  Francisco.  Calif.  Api). 
filed  Jan.  28,  1926. 

1,705,227.  Fire-Alarm  System;  D.  F. 
Quigley,  Bangor,  Me.  App.  filed  Feb.  16. 

1928. 

1,705.231.  Short-Circuiting  Device;  D.  M. 
Bliss,  Chicago,  Ill.  App.  filed  July  25. 
1927. 

1,705,238.  Commutator:  J.  G.  Daloz,  Cour- 
bevoie,  France.  App.  filed  Oct.  12,  1926. 
1.705,242.  Variable  Condenser;  W'.  Dubi- 
lier.  New  York.  N.  Y.  App.  filed  June 
10,  1924. 

1.705.252.  Starter  for  Engines  ;  M.  B. 
Jack.son,  Toronto,  Ont.,  Can.  App.  filed 
Dec.  10.  1926. 

1.705.253.  Insulator  Fitting  :  E.  H. 
Jacobs,  Chicago,  Ill.  App.  filed  July  11, 
1921. 

1.705.299.  Rheostat:  R.  H.  Maxson,  Mil- 
ton,  Wis.  App.  filed  May  5,  1923. 
1,705,301.  Electrical  Measuring  Instru¬ 
ment;  J.  H.  Miller  Oak  Park,  Ill.  App. 
filed  March  10,  1928. 

1,705,323.  Signal  System  for  Highway 
Intersections;  C.  Adler,  Jr.,  Baltimore, 
Md.  App.  filed  March  30,  1928. 

1,705,391.  Thermostatic  Switch  ;  P, 
Bloch  and  A.  Nunez,  Mexico  City,  Mexico. 
App.  filed  Feb.  13,  1926. 

1,705,393.  Car  Heating  by  CoNTROLLiai 
Rheostats;  J.  M.  Bosenbury,  l^eoria.  III. 
App.  filed  Jan.  27,  1928. 

1,705,400.  Electric  Fuse;  R.  W.  Gregory, 
Hexham-on-Tyne,  and  L.  C.  Grant,  New¬ 
castle-upon-Tyne,  England.  App.  filed 
May  8,  1925. 

1,705,406.  Door-Edge  Circuit  Closer; 

L.  P.  Hynes  and  P.  M.  Griffin,  Albany, 
N.  Y.  App.  filed  Jan.  22,  1921. 

1.705,417.  Electric  Wates  Heater;  C.  F. 
Rogers,  Jack.sonviile,  Fla.  App.  filed 
March  7,  1928. 


1,705,446.  STROBOScoprf;  A.  V.  J.  Guillet, 
Paris,  France.  App.  flied  March  7,  1925. 
1,705,458.  Actuating  Timer  with  Unified 
Control;  R.  D.  Smith,  Pieasantvilie, 
N.  Y.  App.  filed  Dec.  15,  1917. 

(Issued  March  19,  1929) 

1,705,518.  Relay;  A.  J.  Gurney,  Canton, 
Ohio.  App.  filed  May  19,  1926. 

1,705,524.  Safety  Plug  for  Flatirons; 
W.  T.  Hoofnagle,  Glen  Ridge,  N.  J.  App. 
filed  Sept.  28,  1921. 

1,705,534.  Air  Cooling  and  Clel^ning  Ap¬ 
paratus  :  J.  J.  Preble.  Newton,  Mass. 
App.  filed  March  27,  1923. 

1,705,560.  Electrical  Instrument;  P.  G. 
Edwards,  Brooklyn,  N.  Y.  App.  filed  May 
5,  1926. 

1,705,584.  Insulator;  J.  L.  Overstall,  El 
Cerrito,  and  C.  H.  Sedgwick,  Berkeley, 
Calif.  App.  filed  Feb.  2,  1927. 

1,705,646.  Arc  Welding  Generator;  J. 
Polek,  Brooklyn,  N.  Y.  App.  filed  June 
18,1927. 

1,705,664.  Electric  System  ;  J.  L.  Crevel- 
ing,  Tucson,  Ariz.  App.  filed  April  7, 

1920. 

1.705.671.  Control  Apparatus;  P.  L.  Mar- 
dls,  Edgewood,  Pa.  App.  filed  Oct.  24, 
1922. 

1.705.672.  Regulator  System  ;  W.  E.  Men- 
zles,  Irwin,  Pa.  App.  filed  June  14,  1923. 

1.705.673.  Battery-Charging  System  :  W'. 
E.  Menzies,  Irwin,  Pa.  App.  filed  Jan.  22, 
1924. 

1.705.675.  Regulator  System  ;  P.  Paech, 
Berlin-Steglitz,  Germany.  App.  filed  Oct. 
8,  1927. 

1.705.676.  Electrical  Protective  De\tce  : 
J.  S.  Par.sons,  Wilkinsburg,  Pa.  App. 
filed  Feb.  1,  1924. 

1.705,678.  Thermal  Relay;  R.  T.  Pierce, 
Wilkinsburg,  Pa.  App.  filed  Aug.  18, 

1921. 

1,705,682.  Electrical  Measuring  Instru¬ 
ment  :  G.  Reime,  Nuremberg,  Germany. 
App.  filed  June  4,  1927. 

1.705.684.  Switch  ;  J.  Sandin,  Penn  Town- 
ship,  Pa.  App.  filed  April  12,  1927. 

1.705.685.  Fuse  Mechanism  ;  M.  J.  San¬ 
din,  Wilkinsburg,  Pa.  App.  filed  July  11, 

1922. 

1.705.687.  Relay  System  ;  H.  P.  Sleeper, 
Newark,  N.  J.  App.  filed  March  31,  1926. 

1.705.688.  Rexiulator  System;  S.  A. 
Staege,  Pittsburgh,  Pa.  App.  filed  July 
13,  1925. 

1.705.689.  SExmoN  Insulator;  P.  G. 
Swars,  Pittsburgh,  Pa.  App.  filed  Jan.  2, 
1926. 

1.705.690.  Thermostat;  I.  G.  Thomas, 
Mansfield.  Ohio.  App.  filed  April  12, 
1926. 

1,705,692.  Switch  Mechanism;  C.  Vogel, 
Berlin-Schoneberg,  Germany.  App.  filed 
March  31,  1925. 

1.705.694.  Temperature  Regulator;  H.  E. 
White,  Wilkinsburg,  Pa.  App.  filed  July 
1,  1924. 

1.705.695.  Regulator;  E.  R.  Wolfert,  Wil- 
kin.sburg.  Pa.  App.  filed  Oct.  20,  1927. 

1.705.696.  Incased  Heater;  J.  C.  Woodson, 
East  Pittsburgh,  Pa.  App.  filed  May  15, 
1924. 

1.705.697.  Electric  Furnace;  J.  C.  Wood- 
son,  Mansfield,  Ohio.  App.  filed  Oct.  20, 


1927. 

1,705,698.  Electrically -Heated  Oven  ; 
J.  C.  Woodson,  Mansfield,  Ohio.  App. 
filed  Dec.  13,  1927. 

1,705,700.  Control  Apparatus;  B.  O. 
Au.stin,  East  Pittsburgh,  Pa.  App.  filed 
.Vpril  15,  1926. 

Foreign  Trade 
Opportunities 

cAK _ 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  W^ashington,  by  mentioning  the 
number : 


An  agency  is  desired  in  Aiexandria,  Egypt 
(No.  37,149),  for  storage  batteries. 

Purchase  is  desired  in  Kingston,  Canada 
(No.  37,304),  of  glass  battery  jars. 

An  agency  is  desired  in  Berlin,  Germany 
(No.  37,271  ),  for  electro-medical  appliances. 

An  agency  is  desired  in  Montreal,  Canada 
(No.  37,150),  for  household  electric  appli¬ 
ances. 


An  agency  is  desired  in  Vancouver, 
Canada  (No.  37,269),  for  household  elec¬ 
tric  appliances. 

An  agency  is  desired  in  Mannheim,  Ger¬ 
many  (No.  37,206),  for  electric  polishing 
machines. 

Purchase  is  desired  in  Lyon.  France  (No. 
37,306),  of  electric  or  gas  household  refrig¬ 
erators. 

An  agency  is  desired  in  Tientsin,  China 
(No.  37,256),  for  electrically  operated  bag¬ 
gage  trucks. 

An  agency  is  desired  in  Zurich,  Switzer¬ 
land  (No.  37,209),  for  electric  vacuum 
cleaners. 

- w> 

New  Trade  Literature 
cAk  _ )^ 

PULVEkizED  FT^EL  EQUIPMENT. — 
The  Foster  Wheeler  Corporation,  165  Broad¬ 
way,  New  York  City,  has  issued  bulletin 
No.  37,  which  covers  briefly  the  develop¬ 
ment  and  application  of  the  Aero  unit  sys¬ 
tem  for  firing  pulverized  fuel.  The  bulletin 
contains  a  large  number  of  illustrations 
showing  plants  equipiied  with  Aero  unit 
pulverizers  and  corresponding  line  draw¬ 
ings  giving  sectional  elevations  through  the 
steam-generating  units.  The  method  of 
operation  of  the  Aero  pulverizer  is  clearly 
described  and  the  various  parts  of  the 
machine  are  shown.  The  results  of  tests,  are 
well  as  a  list  of  prominent  u.sers  of  Aero 
pulverizers  by  industries,  also  are  included. 

SWITCHES. — Leaflet  No.  20,370  i.ssued 
by  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  East  Pittsburgh,  Pa., 
describes  and  illustrates  its  type  H  Indoor 
disconnecting  switches  of  the  single-pole, 
single-  and  double-throw  and  selector  types. 

ELECTRIC  APPLIANCES.— The  Edl.son 
Electric  Appliance  Company,  5600  West 
Taylor  Street,  Chicago,  is  distributing  its 
dealers’  catalog  No.  Y500  for  1929,  covering 
the  "Hotpoint"  electric  servants.  In  this 
catalog  are  Included  all  new  items  which 
have  been  added  to  its  line  since  the  last 
edition,  notably  the  new  percolator  and  urn 
sets.  The  company  also  has  issued  price 
lists  for  use  with  the  catalog  and  a  pam¬ 
phlet  covering  its  modernistic  “Hotpoint” 
radiant  heater. 

LIGHTNING  ARRESTERS.— Booklet  No. 
26  4  issued  by  the  Electric  Supplies  Com¬ 
pany,  Seventeenth  and  Cambria  Streets, 
Philadelphia,  entitled  “Super  Protection 
from  Lightning,"  is  the  .second  of  a  series 
de.scribing  the  technical  features  of  the 
crystal  valve  lightning  arresters  as  they 
apply  to  modern  lightning  protection. 

STOKER. — The  Combustion  Engineering 
Corporation,  200  Madison  Avenue,  New 
York  City,  is  distributing  booklet  MR-1, 
which  describes  the  super-station  type  “C-E” 
multiple  retort  underfeed  stoker.  The  book¬ 
let  contains  illustrations  of  the  various 
parts  of  the  stoker  and  drawings  showing 
the  installation  of  the  stoker. 

PIPE  DRILLS. — A  pamphlet  issued  by 
the  Stow  Manufacturing  Company,  Inc., 
Binghamton,  N.  Y.,  de.scribes  and  illustrates 
the  Stow  “Sanl”  line  of  pipe  cleaning  tools 
used  for  the  removing  of  obstructions  from 
distant  points  in  all  types  of  piping. 

BELT  DRIVES.  —  The  Allls-Chalmers 
Manufacturing  Company,  Milwaukee,  has 
issued  bulletin  No.  1241,  describing  its 
“Texrope”  drives  used  to  operate  heating, 
cooling  and  ventilating  fans  without  the 
least  annoyance  of  any  kind.  Illustrated 
in  this  bulletin  also  are  “Texrope”  drive 
installation  in  a  number  of  different  fields. 

FANS. — The  Century  Electric  Company, 
1806  Pine  Street,  St.  Louis,  is  distributing 
leaflets  which  describe  and  illustrate  its 
9-in.  alternating-current  stationary  fans, 
the  9-in.,  12-ln.  and  16-ln.  alternating  and 
direct-current  o.scillating  fans,  the  36-in. 
alternating-current  ceiling  fans,  the  60-in. 
alternating  and  direct -current  ceiling  fans 
and  its  16-in.  alternating  and  direct-current 
ventilating  fans. 

EI..ECTRIC  HEATING  APPARATUS.— 
The  Westinghou.se  Electric  &  Manufactur¬ 
ing  Company,  East  Pittsburgh,  Pa.,  is  dis¬ 
tributing  catalog  No.  250,  which  describes 
and  illustrates  the  Westinghouse  Industrial 
electric  heating  apparatus.  In  this  catalog 
are  pre.sented  the  various  types  and  sizes  of 
the  industrial  electric  heating  apparatus 
which  have  been  developed  for  those  appli¬ 
cations  where  the  successful  use  of  elec¬ 
tricity  has  been  proved  by  industrial  prac¬ 
tice.  It  al.so  includes  concise  definitions  of 
heat-treating  terms  and  practices,  together 
with  methods  of  determining  the  size  and 
cai)acity  of  equipment,  cost  of  operation 
and  rate  and  quantity  of  production.  * 
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Founded  1874 — Fifty-Five  Years  of  Service 


MARCH  30,  1929 


Twenty-five  Cents  Per  Copy 


McGraw-Hill  Publishing  Company,  Inc. 


Ol^onite  Control  Cables  are 
faultlessly  made  of  selected  ma¬ 
terials — their  dependability  and 
durability  have  been  proved  by 
long  and  diversified  use. 

Their  quality  cannot  be  written 
into  a  specification. 

THE  OKONITE  COMPANY 

THE  OKONITE-CAU.ENDER  CABLE  COMPANY.  INC. 
501  Fifth  Avenue,  New  York 

Passaic,  N.  J.  Paterson,  N.  J. 


Ihe  Nerves  of  the 


I 


I 


! 


I 


I 


(  /, 


ELECTRICAL 


Feeder  Type 

Murray  Low  Loss  Reactors 
have  the  shortest  conductor 
lengths  and  the  largest  con¬ 
ductor  areas.  The  individual 
wires  of  the  cable  are  enamelled 
to  increase  still  further  the 
reactor  efficiencies.  This  is  the 
reason  for  the  low  loss  factor 
of  Murray  Low  Loss  Reactors. 


WORLD  Vol.93,  Xo.13 

Lomt  Loss* 


All  Murray  low  loss  reactor  efficiency 
guarantees  are  based  on  measured 
total  losses. 

First  to  use  insulated  conductors. 

First  to  use  enameled  conductors. 

♦Trade  Murk  Registered 


Send  for  Manual  of  Reactor  Protection 


Metropolitan  Deviee  Corporation 

1250  Atlantic  Avenue,  Brooklyn,  M.  Y. 
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G&W 

Transfoi’mer 

\^ult  llnit 


^  has  ttoo  ^ 
^remote  electrical 
controls— one  in 
movie  operator's 
booth  and  other  in 
I  Vmter  nuotaqens 
^  office  y 


prevents 

service  interruptions 
in  large  Southern  theater 


Much  importance  is  now  being  placed  in  this 
vault  unit  as  instanced  by  its  use  here  in  a  large 
modern  “movie”.  On  the  day  preceding  the 
opening  of  this  theater,  the  vault  unit  prevented 
a  serious  service  interruption  by  automatically 
throwing  over  from  normal  feed  to  the  emergency 
feed. 

This  vault  unit  is  a  double  throw  oil  switch 
having  on  and  off  position  for  either  feed.  It  can 
be  furnished  for  hand  operation,  for  remote 
manual  or  electrical  control  or  with  full  auto¬ 
matic  throw-over  mechanism. 

The  vault  unit  is  equipped  with  by-passes  through 
which  load  may  be  carried  on  either  feed  with 
every  part  of  the  oil  switch  dead.  These  by¬ 
pass  connections  can  also  serve  as  a  tie  between 
the  two  feeds,  the  tie  and  the  load  feeding  through 
or  by-passing  the  oil  switch  as  desired. 

Its  automatic  throw-over  to  emergency  with  automatic 
return  to  normal  or  preferred  circuit,  with  no  possibility 
of  hunting,  makes  a  transformer  vault  equipped 
with  this  unit  most  desirable  for  serving 
important  loads. 

Simple  and  safe  to  operate — submersion  proof. 
.All  liv'e  parts  enclosed.  Economical  of  floor 
space. 

Write  Us  for  Suggestions  on  Layouts 

G  &  W  ELECTRIC  SPECIALTY  CO. 
7780  Dante  Ave.,  Chicago,  Ill. 


As  installed  in  the 
Keith-Albee  Theater. 
Huntinjiton.  W.  Va.. 
by  Rosenblatt&  Hunt, 
contractors.  Served 
by  Appalachian  Elec¬ 
tric  Power  Co. 

Furnished  also  in 
watertight  construc¬ 
tion. 


Exactly  what  you 

want 

G  &  W  designs  and 
manufactures  practi¬ 
cally  every  device 
for  the  end  of  a 
cable.  See  our  Cata¬ 
log  No.  27 


ELECTRIC 


for  the  Cable  Ends 


More  than  Protection 


POTHE 


AND 
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You  save  on  first  cost  too— 


•“Service  Value”  = 


Low  cost  per  year  of  service 


TYPE  FV 

Outdoor 

Expulsion 

Fuse 

Disconnects 


Type  FV  was  designed  so  that 
only  two  insulators  are  neces¬ 
sary.  Old  style  fuse  disconnects 
have  three  insulators.  Even 
though  one  insulator  was  elimi¬ 
nated  we  made  a  more  compact, 
substantial  and  better  operating 
fuse  disconnect.  Here  then  is 
economy  in  manufacture  and  ma¬ 
terials  with  a  resultant  saving 
to  you. 

This  two-insulator  type  makes 
possible  smaller  mounting  struc¬ 
tures  and  takes  less  time  and 
effort  to  mount.  Better  layouts 
are  effected. 


This  two-insulator  type  is  simple 
to  operate  and  does  not  require 
constant  inspection  and  main¬ 
tenance. 


The  operator  can  make  fuse  re¬ 
placements,  in  much  less  time 
using  our  type  LVF  Fuse  and 
Switch  Hook. 


Bulletin  No.  118  tells  all  about 
Type  FV,  FVH,  and  FVF.  Ask 
for  a  copy. 


Elkgtrical  Engineers  Equipment  Co. 


General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

('liiraKO  Oftioe:  S05  W.  Warkrr  Drive 
KaNteni  OHlre:  31  Dark  Row,  New  York 

Xales  Offices  in  all  principal  cities 
Canadian  Hepresentative  t^uthom 

IMtUD  ^ 


Type  I.YF  Combination  Fuse  and 
Swilrh  Hook  entered  into  the  Key 
Hole  on  the  FuHe  Tube. 


All  “Three  E”  fuse  links  for 
all  voltaKes  and  for  all 
ampe^aice  rapacities  from  1 
to  7A  amps,  are  made  with 
fuse  wire  entirely  enclosed 
in  a  live  rubber  tube.  K  &  C 
Puses  may  also  be  used. 


Catalog^ 


^jQUsethe  ^ 


■> 


■ 
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{ONE  OF  A  SERIES  SHOWING  AMERICAN  TRANSFORMERS  IN  MANY  DIVERSIHED  INDUSTRIES > 


WELDING 


WELDING  in  the  automo^|H|9^  bile  field 
is  an  acknowledged  sue  cess.  Lead¬ 

ing  manufacturers  attribute  at  least  two  major 
improvements  directly  to  its  introduction  in  their 


1 .  Increased  production  (with  increased 
profits  ) 

2.  Stronger,  more  rigid  chassis,  frames 
and  bodies. 


The  welding  equipment  for  this  purpose  must  be 
chosen  with  care.  Of  special  importance  is  the 
transformer  used,  for  upK>n  its  efficient  perform¬ 
ance  depends  the  strength  of  the  weld. 


Three  factors  should  be  mven  first  consideration 
when  choosing  the  transrormer: 

1 .  Efficiency —  (wide  range  of  voltage 
with  a  dependable  control  board  ) 

2.  Reliability — (24  hour  service,  with¬ 
out  interruption,  if  necessary) 

3.  Economy — (long  life  with  a  mini¬ 
mum  of  repairs) 

American  Transformers  are  built  to  meet  the  indi¬ 
vidual  requirements  of  welding  machines  for  spot, 
seam,  arc,  flash  and  other  welding  methods.  Bulle¬ 
tin  1040-  B  gives  conmlete  description  of  type  CF 
which  is  used  mainly  for  spot  welding. 


I  There  is  an  American  Transformer  for  every  industrial  service.  Let 
our  engineers  advise  you  on  your  problem-— no  obligation,  of  course. 


1 


American  Transformer 
TYPE  CF  for  welding  machines 


American  Transformer  Company 


178  EMMET  STREET  NEWARK,  N.  J. 


Chlcag-o,  Ill. 

L.  C.  Herrmann 
44.‘13  North  Richmond  St. 
Ravenswood  Station 

Knoxville,  Tenn. 

Arthur  L.  Pollard 

Atlanta,  Ga. 

H.  Douglas  Stier 
101  Marietta  Street 

Philadelphia,  Pa. 

L.  D.  Joralemon 
112  South  10th  Street 


Montreal,  Canada 

W,  O.  Taylor  &  Co„  Ltd. 
415  Canada  Cement  Bldgr. 

Minneapolis,  Minn. 

Elliott  Equipment  Co. 
7()8-6th  Avenue.  South 

San  Francisco.  Calif. 

James  H.  Southard 
682  Mission  Street 

St.  Louis.  Mo. 

J.  W.  Jones 

4.32  Pennant  Building: 


A  IVt  ER  ■  CiSk  W  ""Nliil^BAINSffOPStEft 


OIL  LlVii. 


EAST  STROUDSBURG,  PA 


SOUTH  MILWAUKEE.,  WIS 


FOR  EVER' 


Cross  Arm  Type 
4500  volt — 200  Amp, 
Single  Throw 
Remote  Controlled 


Cross  Arm  or  Wall  Type 

7500  volt — 200  Amp. 

Double  Throw 
Remote  Controlled 


Made  in  two,  three  and  four 
pole,  single  and  double  throw, 
remote  and  manually  op¬ 
erated —  200  and  400  ampere 
capacities — 4500  and  7500  volt. 

Write  for  Catalog  No.  28- A 


Wall  Type 
4500  volt — 200  Amp, 
Single  Throw 
Hand  Operated 


In  Catiddd:  Canadian  Line  Materials,  Ltd.,  Toronto.  Canada.  Export  Department:  Sa  Milwaukee.  Brenchet:  Albany.  N.  T.  Boston.  Mass.  Cbicaco.  HI.  Geveland,  Ohio 
Dallas,  Texas  Denver,  Cot.  Des  Moines,  Iowa  Indianapolis,  Ind.  Kansas  City,  Mo.  Los  Angeles.Cal.  New.  York,  N.Y.  No.  Charlotte,  N.  C.  Oakland,  Cal.  Portland, Ore. 


Oil  filled  bushings  present  unusual  de¬ 
sign  requirements,  because  of  the  diver¬ 
sity  of  conditions  to  which  they  are  sub¬ 
jected.  A  fine  degree  of  electrical  bal¬ 
ance  is  essential,  for  such  bushings,  in 
addition  to  providing  an  ample  mar* 
gin  of  safety  at  normal  frequencies, 
must  be  able  to  stand  up  under  most 
severe  electrical  disturbances.  That 
O-B  Oil-filled  Bushings  successfully 
meet  these  severe  requirements  dai¬ 
ly  in  all  parts  of  the  world,  is  not 
only  conclusive  proof  of  reliability, 
but  also  that  the  O-B  principle  of 
balanced  electrical  design  is  cor¬ 
rectly  applied.  ' 

Ohio  BniM  Company,  Mani^Mdd,  Ohio 

C«aa<H*n  OU*  Bnuw  LteHwl 
BTiaor*  Falls,  CsBa4a 


PORCELAIN 
INSULATORS 
UNE  MATERIALS 
RAIL  BONDS 
CAR  EQUtR^4ENT 
MINING 
MATERIALS 
VALVES 


WYORK  CHK 

PHILADELPHIA 


LEVELANO 
LOS  ANGELES 
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A  Fuse 


and 


more 


The  S&C  Fuse  is  so  much  more  than  a  fuse 
that  it  is  more  reasonable  to  compare  it 
with  an  oil  circuit  breaker  than  anything 
else.  In  fact,  the  action  of  interrupting  a  circuit 
by  an  S&C  Fuse,  following  the  melting  of  the 
fuse  element,  is  similar  to  the  method  employed 
in  oil  circuit  breakers,  yet,  with  the  following 
additional  advantages: 

1.  The  arc  is  quenched  in  a  liquid  which,  not 
only  is  non-inflammable,  but  also,  is  one  of 
the  most  effective  fire  extinguishers.  The 
vapors  of  this  liquid  will  not  support  com¬ 
bustion  nor  endanger  adjacent  equipment. 

2.  The  moving  parts  of  an  S&C  Fuse  possess 
practically  no  inertia  to  interfere  with  its 
rapid  operation  and  under  short-circuit  con¬ 
ditions  it  clears  the  circuit  in  to  IVj  cycles, 
whereas,  an  oil  circuit  breaker  requires  from 


10  to  60  cycles  to  clear  the  circuit  after  the 
trip  coil  has  been  energized. 

3.  When  an  S&C  Fuse  is  blown  under  short- 
circuit,  the  replacing  of  the  fuse  completes 
the  necessary  maintenance,  whereas,  under 
similar  conditions  an  oil  circuit  breaker  will 
probably  require  dismantling,  inspection  of 
contacts  and  replacement  of  oil,  resulting  in 
a  maintenance  expense  many  times  greater 
than  the  refill  cost  of  a  set  of  S&C  Fuses. 

4.  The  S&C  Fuse  has  interrupting  ability  com¬ 
parable  to  circuit  breakers  costing  many  times 
as  much. 

5.  An  S&C  Fuse  installation  requires  compara¬ 
tively  a  very  small  space. 

There  are  places  where  you  can  make  great  sav¬ 
ings  using  S&C  Fuses  instead  of  circuit  breakers. 
It  is  being  done.  Think  it  over ;  then  let  us  tell 
you  more  about  it. 


I 


4435  Ravenswood  Avenue 


SCHWEITZER  ^  CONRAD  INC 


I 


CHICAGO,  ILLINOIS  U&A. 


Boston  Buffalo  Detroit  St.  Louis 

New  York  Pittsburgrh  Cleveland  Duluth  Kansas  City 

Philadelphia  Charlotte  Birmingham  New  Orleans 

Japan.  T.  Hasegrawa  Co.,  Osaka 


Seattle 
Los  Angreles 
San  Francisco 


OFFICES 

Akron,  Ohio 

Electric  Motor  fli  Repair  Co. 
High  and  Barges  Sts. 

Atlanta,  Georgia 

E.  K.  Higginbottom 
411  Glenn  Bldg. 

Baltimore,  Md. 

Industrial  Power  Equip.  Co. 
421  W.  Camden  St. 

Boston,  Mass. 

Geo.  H.  Wahn  Co. 

69-71  High  Street 

Buffalo,  N.  Y. 

John  E.  Hoffman 
280  Carolina  St. 

Chicago,  Ill. 

John  R.  Smith 
844  Rush  St. 

Cleveland,  Ohio 
Public  SeiVice  Supply  Co. 
627  Union  Trust  Bldg. 

Dallas,  Texas 

F.  T.  Morrissey  8t  Co. 

1408  Allen  Bldg. 

Denver,  Colo. 

Electric  Sales  Co. 

1535  Broadway 

Detroit,  Michigan 
Richard  P.  Johnson 
10-230  General  Motors  Bldg. 

Indianapolis,  Indiana 
Scott  Jacqua  Co.,  Inc 
202  Indiana  Terminal  Whse. 

LJncoln,  Neb. 

Enterprise  Electric  Co. 
1425-35  M.  St. 

Los  Angeles,  CaL 
Thomas  Machinery  Co. 

912  S.  3rd  St. 


New  Orleans,  La. 

Lyman  C.  Reed 
1 230  Hibernia  Bank  Bldg. 

New  York.  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

New  York  (Export) 

Parr  lUectric  Export  Corn. 
77  Warren  St. 

Omaha,  Neb. 

J.  H.  Nicholson 
6315  N.  33rd  St. 

Philadelphia,  Pa. 

J.  Edward  Bolich 
1015  Chestnut  St. 

Pittsburgh,  Pa. 

Continental  Sales  8i  Eng.  Co. 
839  Oliver  Bldg. 

Rochester,  N.  Y. 

Geo.  W.  Foote 
601  Temple  Bldg. 

Saint  Paul,  Minn. 

E.  H.  Heins 
4179  Blair  St. 

San  Francisco,  CaL 
C.  F.  Henderson 
Call  Building 

Seattle.  Wash. 

Equipment  Sales  Co. 

514  Lloyd  Bldg. 

Tampa,  Fla. 

Tampa  Hardware  Co. 

Polk  Ai  Morgan  Sts. 

Toledo,  Ohio 
Howard  J.  Wittman 
319  Spitxer  Bldg. 

York.  Pa.  • 

Harry  W.  Motter 
25  N.  Duke  St. 


T„.,  bank  of  Kuhlman  power  transformers  is 
giving  a  highly  satisfactory  account  of  itself  in  a 
plant  of  one  of  the  world’s  largest  automobile 
manufacturing  companies.  Q  Kuhlman  distribu¬ 
tion  and  power  transformers  are  day-after-day 
doing  their  work  well  in  central  stations,  indus¬ 
trial  plants,  theatres,  railroads  and  a  host  of  other 
special  fields.  Q  Each  installation  is  additional 
testimony  to  the  complete  reliability  and  high 
operating  efficiency  of  Kuhlman  Transformers. 
Q  When  you  are  in  the  market  for  transformers, 
get  in  touch  with  the  Kuhlman  office  nearest  you. 
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Mawaukec.  Wis. 

Wm.  H.  Fernhoix 
1031  Clybourn  St. 

Minneapolis,  Minn. 
Joseph  L.  Barnard 
1727  Lagoon  Ave. 

Montreal,  Quebec 
W,  O.  Taylor  flk  Co. 

415  Canada  Cement  Bldg. 


GENERAL  OFFICES :  WATERBURY.  CONN. 
Offices  and  Agencies  in  princiijal  cities. 
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Structure  designed  and 
erected  by  the  Day  and 
Zimmerman  Engineering 
and  Construction  Co. 


Open  bus  tie  switch,  Ccnowingo 
Station.  Looking  down  one  of  the  cross 
members  on  topof  busstructure  showing 
section  of  3-pcle-type  TTT  switches  and 
bus  jumpers  which  are  double  I.  P.  S. 
Anaconda  Copper  Tubing  Connections 
between  switches  and  220,000  volt  buses. 


Anaconda  high  conductivity  Bus  Tubes  are 
^  manufactured  from  copper  exceeding  99.9?® 
in  purity.  They  are  supplied  with  a  minimum 
conductivity  of  98%  when  hard  drawn  and 
99%  when  soft. 


Bus  Tube  connections  are  usually  made  with 
bolted  or  soldered  fittings,  but  some  engineers 
prefer  to  flatten  the  ends  and  join  with  bolts. 
^  Anaconda  high  conductivity  Bus  Tubes  will 
f  flatten  cold  without  cracking  if  finished  soft 
or  with  a  light  draft. 


Electrical  Engineers  are  invited  to  investigate 
the  adaptability  of  Anaconda  Bus  Tubes  to 
their  requirements.  Our  Electrical  Engineer¬ 
ing  Department  is  at  your  service. 


The  American  Brass  Company 


I  t  Cono wingo  Power  Station 

1 1 

*  ^  '^HIS  $52,000,000  project,  located  on  the 
Susquehanna  River,  is  one  of  the  largest 
^  hydro-electric  developments  in  the  country. 
Power  is  transmitted  at  220,000  Volts  to 
Philadelphia,  sixty  miles  away,  where  it  is 
distributed  by  The  Philadelphia  Electric 
Company. 


The  Conowingo  Station  is  equipped  with 
Anaconda  Bus  Tubes,  supplied  by  the  Rail¬ 
way  &  Industrial  Engineering  Company,  for 
bus  tie-switches  and  bus  jumpers. 


A  typical  installation 

Anaconda  Bus 
Tubing 

in  the 
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Many  of  the  leading  pole  users  of 
the  country  have  learned  that  it  pays 
responsibility  for  their  pole 
supply  in  the  hands  of  the  world’s 
largest  lumber  organization.  Weyerhaeuser  so¬ 
licits  your  i)CTmancTit  business  on  the  basis  of  a 
thorough  understanding  of  the  industrial  buyer 
and  his  needs. 


QUALITY 

Immense  forests  of  Bne  straight 
Idaho  Red  Cedar  Pole  Timber. 

Only  experienced  pole  men  em¬ 
ployed. 

Only  “live”  trees  used. 

Expert  seasoning. 

Frequent  and  rigid  inspection. 

Expert  storing  and  loading  to 
avoid  damage. 


HANDLING 

Five  modem  storage  yards.  Large 
and  complete  stocks. 

Immediate  shipments — practically 
any  quantity  of  any  size. 

Prompt  advice  on  car  numbers, 
routing  and  probable  arrival  date. 

Prompt  tracing  and  advices. 
Responsible  transaction  through- 


WEYERHAEUSER  SALES  COMPANY,  Distributors  ©/Weyerhaeuser  Forest  Products 

General  Office:  SPOKANE,  WASHINGTON 

Branch  Offices: 

MINNEAPOLIS  ST.  PAUL  CHICAGO  KANSAS  CITY  TOLEDO 

806  Plymouth  Bids.  2565  Franklin  Ave.  308  So.  La  Salle  St.  1418  R.  A.  Lons  Bids.  5 10  Second  Nat.  Bank  Bld8> 


PITTSBURGH  PHILADELPHIA  NEW  YORK  PORT  NEWARK 

2401  First  Nat.  Bank  Bids.  1600  Arch  Street  122  E.  42nd  St  P.  O.  Drawer  629,  Newark,  N.  J. 

R.  L.  Bayne.  Spokane  Office,  Manaser  of  Cedar  Pole  Service 


Type  D-123 


Type  D-J27 


D  ependability 

Inverted  laminated  brushes;  excep¬ 
tionally  heavy  arcing  contacts  de¬ 
signed  to  minimize  arcing;  massive, 
rigid  frames;  deeper  tank  per  pole 
construction;  oversize  one-piece 
wet-process  porcelain  bushings — 
the  ConditTypeD  Oil  Circuit  Break¬ 
ers  have  everything  for  safe,  de 
pendable,  efficient  service. 


jQjsi  in  IcnicJx  xinih  Omdii 

CONDIT  ELECTRICAL  MFC.  CORPORATION 

IManufacturert  of  Electrical  Protective  Devices 

BOSTON,  MASS. 

NorrttQnt  Electric  Compatfy 

UMITCO 

Distributor  for  the  Dominion  of  Canada 


SPECIFICATIONS:  1200  amperes  or  less,  15,000  volts;  1600  amperes,  7500  volts;  estimated  interrupting  capacity  at  15,000 
volts.  Type  D-123,  2500  amperes.  Type  D-1 18,  3500  amperes.  Type  D-128,  5000  amperes.  Type  D- 11 7,  5000  amperes.  Type 
D-127,  7000  amperes. 


fwwfinnn 


AANOTHER 

SENSATIONAL /ACH I EVEIV1  ENT 


CYCLONE 


H-COLUMN  POSTS 


STRONGER  THAN  ANY  OTHER  TYPE 
OF  FENCE  POST  OF  EQUAL  SIZE  *  • 

Six  years  ago  Cyclone  announced  the  now- 
famous  Galv-After  process — a  revolutionary  ^HH|| 
achievement  in  fence  manufacture.  Three 
years  ago  Cyclone  introduced  an  improve- 
ment  equally  sensational  —  Copper-bearing 
fabric,  followed  shortly  by  the  first  all-  ■■■■I 
copper-bearing  steel  fence.  Now  comes  the 
crowning  achievement — Cyclone  H-Column 
Posts — making  Cyclone  a  fence  of  matched 
strength  and  endurance  in  every  unit! 

Cyclone  H-Column  Posts  are  designed  es- 
pecially  by  Cyclone  engineers  for  Cyclone 
Fence.  Made  of  special  analysis  copper- 
bearing  steel.  Hot -dipped  by  the  Galv-After  ^ 
process.  These  stronger  (>osts  are  now  erect- 
ed  with  a  wonderful  new  reinforced  con- 
Crete  base  which  prevents  cracking  from 
frost  action.  Here  is  the  combination  for 
permanence  —  the  post  and  the  base  for 
maximum  strength!  No  increase  in  price. 

Write,  phone  or  wire  nearest  offices. 

Cyclone  Fence  It  made  in  a  variety  of 
stylet  for  electrical  property,  factories, 
schools,  playgrounds,  residences,  estates, 
property  of  all  kinds, 


Cyclone  engineers  took 
their  cue  from  the  mod¬ 
em  sky-scraper  —  using 
H-Column  Posts  for  tre¬ 
mendous  strength.  Look 
for  the  name  Cyclone  on 
the  web. 


All  chain  link  fence  is  not  Cyclone.  This  name 
plate  identihea  the  genuine  Cyclone  Pence. 


1929 


Works  and  OScea:  North  Chicago,  Til.,  Greenoboigy  Ind..  Cleveland,  Ohio.  Newark,  N.  J 
Texaa,  Tecumoefi,  Mich.,  OakLand,  Calif.,  Portland,  (^sgon. 

Direct  Factory  Branche.^  in  all  Principal  <3lties.  PaclAc  Coast  Division:  Stsndanl  Fence  Co. 

Angeles  and  San  Francisco,  Calif.,  Portland,  Ore.,  Seattle,  Wash. 


CYCLONE  FENCE  COMPANY 

Subsidiary  of  I'nitrd  States  Steel  Corporation 
Main  Offices:  Waukeoan.  Illinois 


t 
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WE  Lost  Money  — BUT 


It  is  better  to  be  sure  than  sorry 
Buy  tested  Equipment 

It  costs  less  to  prevent  failure 
than  to  endure  it 


Two  50,000  pound  mechanical  testing  machtnes. 
At  the  left,  a  cantilever  test.  At  the  right,  a 
tension  test  on  cemented  insulator  thimbles. 


DELTA-STAR 
UNIT  TYPE  PRODUCTS 


Air  Break  Switches 
Bus  Bar  Supports 
Disconnect  Switches 
Gang  Switches 
Choke  Coils — Fuses 
Copper  Fittings 
Solderless  Lugs 
Pole  Top  Switches 
Outdoor  Substations 


(Ask  for  catalog) 


C[  Once  we  delayed  a  shipment  of  some  new 
designs  of  6ooo  ampere  gang  operated 
switches  because  upon  heat  run  test  the 
contacts  ran  a  few  degrees  hotter  than  they 
should. 

The  customer  was  very  much  incensed 
at  the  delay  in  shipment  but  our  inspectors 
could  not  and  would  not  release  the  ship' 
ment  until  the  guarantees  made  by  our  sales 
department  were  fully  met. 

As  a  result,  the  switches  were  rebuilt,  we 
lost  money  on  the  order  and  the  customer 
was  riding  us  hard  but  when  shipped  the 
switches  were  right  and  proven  so  by  test. 

First  designs  do  not  always  work  out  as 
the  designer  planned,  changes  have  to  be 
made  and  shipment  may  be  delayed — but 
better  a  late  shipment  of  proven  and  tested 
equipment,  than  any  delivery  of  unproven 
or  guesseddt-'equipment. 

((  Our  complete  testing  laboratory  gets  at 
the  facts  you  are  entitled  to  know.  If  you  are 
buying  UNIT  TYPE  you  are  getting  tested 
equipment — but  are  you  actually  putting 
‘■‘guesseddt”  equipment  on  your  lines? 

No  equipment  can  do  what  UNIT'TYPE 
has  done  unless  it  was  properly  designed, 
unless  its  materials  were  thoroughly  tested, 
unless  it  was  built  with  precision  and  tested 
before  it  was  released  from  the  factory. 


President 


DELTA-STAR  ELECTRIC  C0MPANY.2400  BLOCK.FULTDN  ST,  CHICAGO, ILLINOIS. 
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Wagner 


f  Transformers  in  all  commercial  frequencies 
and  voltages  for  industrial  plants,  sub-stations 
jj  and 'distribution  systems.  The  Wagner  line 
is  modem  in  every  particular.  It  completes 
P  the  Wagner  Power  Service  to  Industry. 


Write  for  complete  details  of  Wagner  Distri¬ 
bution,  Power  and  Subway  Type  Transformers. 

Literature  on  Request 

WAGNER  ELECTRIC  CORPORATION 

6400  Plymouth  Avenue,  St.  Louis,  LI.  S.  A. 

Wagn«r  Saira  OfficrM  &  Srrrier  Station*  in  25  Principal  Citic* 

Prtxiucts:  FANS . Desk,  Wall  and  Ceiling 

TRANSFORMERS . . .  Power,  Distribution  and  Instrument 
MOTORS  . . .  Single-phase,  Polyphase  and  Direct  Current 


61-6731-8 
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Announcing 


REDUCED 


PRICES 


NEPSCO 


The  Pole  Reinforcement - 
Sturdy  and  Unswerving 


Laconia  Car  Co.,  Laconia,  N.  H 


NEPSCO 

ECONOMICAL 
PERMANENT 
SAVE  THE  POLES 
CONVENIENT 
OPPORTUNE 
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Goodwill 


MOLONEY  ELECTRIC  COMPANY 

Main  Office  and  Factory:  ST.  LOUIS  Offices  in  Principal  Cities 


Vol.93,  No.  13 


mufTy* 


■  t 


We  know  that  only  by  giving 
full  value  in  transformer  per¬ 
formance  can  we  hope  to  keep  your 
good  will.  That’s  why  every  feature 
contributing  to  operating  economy 
and  long  service  life  have  been  made 
a  part  of  Moloney  Transformer 


design. 


maintenance  costs 
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See  section  3200 
of  the  latest  R. 
&  I.  E.  Catalog. 


‘‘1 

The  Men  Who 
Know — 

Install 

the  FRANKLIN 
and 

Forget  it 


with  FRANKLIN  units”— 

This  is  the  type  of  report  coming  from  executives  of 
Mills  and  Generating  Stations  using  Franklin 
Equipment. 

In  this  day  of  exacting  requirements  and  ever  increas¬ 
ing  demands,  Franklin  Standard  Duty  Bus  Supports 
are  a  dependable  means  of  insulating  cables  and  buses 
and  yet  of  keeping  upkeep  down. 

Franklin  is  a  sturdy,  well  made  unit  for  general  indus¬ 
trial  or  mill  service,  and  standard  Central  Station  work. 

Investigate  before  investing.  Let  us  show  you  the 
margin  of  quality  incorporated  in  a  Franklin  invest¬ 
ment  of  both  cost  and  performance. 

RAILWAY  and  INDUSTRIAL 

ENGINEERING  CO . GREENSBURG,  PA, 


,  Representatives  in 

Boston  KaiisaH  City 

New  York  Los  Angeles  Charlotte  Cincinnati 

Dallas  Rochester  Cleveland  8t.  Louis 

Indianapolis  Philadelphia  Chicago  Denver 


Albany  San  Francisco 

Pittsburgh  Toronto 

Birmingham  Syracuse 

BulTalo  Srattle 

Ulnneapolis 


Type  “I.”  Series  “A” 
is  a  heavy  duty  unit 
employing  the  insert 
construction. 


Type  "L”  Series  “L** 
Bus  Support  showing 
single  pipe  mounting 
and  round  conductor 
clamp. 


—  INDOOR  BUS  SUPPORTS  — 


OR  CAR  LOAD  LOTS 


But  only  one  high  standard  of  manufacture,  in¬ 
cluding  selection  of  timber,  seasoning,  framing  and 
a  service  that  has  never  failed  to  meet  construction 
requirements. 

International  Poles  last  in  service.  We  back 
up  every  claim  we  make — we  say  they  will  do 
only  what  they  have  already  done.  International 
has  thousands  of  poles  in  service  20-25-30  years 
which  are  still  in  an  excellent  state  of  preservation. 
The  past  experience  of  hundreds  of  International 
Pole  users  definitely  prove  this. 

When  you  purchase  International  Poles  you  are 


investing  in  a  pole  whose  durability  is  not  a 
pathological  experiment  but  a  scientific  fact.  Do 
not  therefore  make  your  power  lines  an  outdoor 
laboratory  for  the  testing  of  poles.  Continuity  of 
service  is  paramount  and  requires  a  proved  strong 
pole  line  foundation. 

Prompt  shipment  of  highest  quality  creosoted  pine 
poles  can  be  made  from  our  large  supply  of  poles 
ready  for  immediate  framing.  Specially  framed 
poles  in  quantity  can  be  furnished  on  short  notice. 
Estimates  of  costs  on  poles  or  any  pole  schedule  will 
be  gladly  supplied.  Carload  orders  are  given  the 
same  careful  attention  as?trainload’ orders. 


International  Creosoting  & 

General  Offices — Galveston,  Texas 
Plants:  Texarkana  Beaumont 


Construction  Co. 

Galveston 
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The  1305  Open  Tyiie 
Matthews  Fuswitch  is 
|N>puIar  for  transformer 
and  branch  line  pro¬ 
tection  on  rural  or  sub¬ 
urban  lines  where  an 
underslung  type  of 
mounting  is  desired.  It 
has  a  rating  of  100  am¬ 
peres.  By  substituting 
a  5/16  inch  bore  cart¬ 
ridge  a  fusible  element 
of  10  amperes  is  used, 
and  is  known  as  the 
1304.  These  Fuswitches 
are  recommended  for 
operating  voltages  of 
11,000  volts  delta  or  less. 


1305 


1317 


MATTHEWS 

FUSWITCHES 

and.DISCONNECTING  SWITCHES 

OPEN  f¥PE 


^SPECIAOIES 


. . .  Offices  in  all  principal  cities. 


Matthews  Fuswitches  are  quickly  convcrtetl  into  Disconnect¬ 
ing  Switches  hy  substituting  a  special  disconnecting  hlatlc  for 
the  fuse  cartridge.  Always  use  Matthews  Fuselinks.  They  are 
very  closely  rated  and  exhaustive  tests  prove  them  to  give  the 
best  results.  W.  N.  MATTHEW  S  CORPORATION  . . .  Engineers 
and  Manufacturers  . . .  3702  Forest  Park  Rlvd. . . .  St.  I..ouis,  Mo. 


WRISTOCRIP 

I 


The  ]\Iallhcws  Vi  ristogrip  makes  easy  and  safe  the  opening, 
closing  and  refusing  any  make  of  fuse  switches  or  disconnect¬ 
ing  switches  mounted  vertically,  horizontally  or  at  any  angle. 
It  is  illustrated  here  with  the  1301  Open  Type  Matthews 
FuswTtch  which  is  rated  at  100  amperes. 


The  1.317  Open  Type 
Matthews  Fuswitch 
provides  dependable 
protection  at  low  cost. 
The  fuse  cartridge  is  t  he 
patented  Matthews 
Double  Tube  Vacuum 
type  that  assures  com¬ 
plete  extinguishment 
of  the  are.  Rating:  100 
amperes  ...  7.500  volts 
w  ith  a  rupturing  capac¬ 
ity  of  20  times  its  rating. 
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Power  Transformers 


Low  tension  side  of  a  2500  KVA.  single  phase,  37,500-12,500 
volt  Power  Transformer  built  at  Pittsburgh  Transformer  Works. 


Pittsburgh  power  transformers 
both  single  and  polyphase,  have  a 
double  magnetic  circuit  core.  The 
cores  are  built  deep  and  narrow  re¬ 
sulting  in  low  magnetic  losses  and 
low  exciting  current. 

The  primary  and  secondary  coils 
are  well  insulated  from  each  other 
and  from  the  core,  and  are  wound  in 
the  form  of  an  ellipse.  The  wind¬ 
ings  form  a  vertical  elliptical  sleeve 
surrounding  the  inner  legs  of  the 
core  with  vertical  channels  for  the 
circulation  of  cooling  oil. 

The  copper  alloy  tanks  are  from  five 
to  eight  times  more  rust  resisting 
than  ordinary  steel. 

Film  type  radiators  offer  extremely 
efficient  cooling  surface  and  are 
strong  enough  to  permit  shipping 
welded  to  the  tanks  and  filled  with 
oil. 

Rectangular  structural  steel  bases 
facilitate  moving  and  handling. 

ALLIS-CHALMERS  MFG.  CO. 

PITTSBURGH  TRANSFORMER  WORKS 
NORTH  SIDE— PITTSBURGH,  PA. 


ALLIS*CH4LMER5 

■  PITTSBURGH  TRANSFORMER  WORKS 
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Transmission  towers 

___  STEEL  TOWERS 

COMPARABLE 
\  i  IN  COST 

b  ;  /\  l  WITH 

WOOD  POLE 

Lllji  CONSTRUCTION 


New  England  Power  Co. 
110,000  Volt  Line 


Y  lEPENDABLE 

lines  with  low 
depreciation,  elimin¬ 
ation  of  fire  hazard, 
good  grounding  con¬ 
dition,  and  small 
maintenance  cost 

AMERICAN  BRIDGE  COMPANY 

71  BROADWAY,  NEW  YORK  Subsidiary  of  United  States  Steel  Corporation 

Tower  Dept.,  Frick  Bldg.,  Pittsburgh,  Pa. 


Alabama  Power  Co. 
154,000  Volt  Line 


) 


/SCO  SolderUss  Electrical  Tap 
Connector  with  Monel  Metal  bolt, 
mfd.  by  ILLINOIS  SOLDERLESS 
CONNECTOR  CO.  of  Chicago,  IlL 


Typical  pole-line  view  showing 
application  of  ISCO  Solderless 
Connectors  to  line  work. 


Banish  solder^*, 

here  are  connectors  with  Monel  Metal  holts 


1.  It  has  extreme  toughness  and  tensile  strength  ot 
well  over  100,000  p.s.i. 

2.  It  will  not  rust  and  it  is  free  from  corrosion-cracking. 

3.  It  is  not  subject  to  fatigue  failures. 

4.  It  has  dependable,  rolled  uniformity. 

Foremost  engineers  and  leading  manufac¬ 
turers  have  learned  from  experience  that  the 
use  of  Monel  Metal  bolts  and  nuts  is  one  of 
the  best  ways  to  insure  uninterrupted,  de¬ 
pendable  service.  Monel  Metal  bolts  and  nuts 
should  be  specified  for  your  equipment  to 
assure  economy  with  safety.  Specify  Monel 
Metal  for  economy’s  sake! 


Here  is  a  connector  that  will  solve  many 
problems  of  the  power  transmission  en¬ 
gineer — a  connector  that  is  non-corrosive  and 
which  can  be  applied  without  the  use  of  heat 
or  special  tools  and  without  cutting  the  line 
wire. 

Monel  Metal  bolts  form  an  important  part 
of  these  ISCO  solderless  connectors.  Monel 
Metal  is  used  in  this  equipment  for  the  same 
reasons  it  has  been  adopted  for  other  types 
of  outdoor  transmission  equipment — because 
it  affords  a  combination  of  service  properties 
unavailable  in  any  other  material. 


SEND  FOR  FOLDER-“FOR  SEVERE  SERVICE' 


MomI  Motal  in  a  technically  controlled  Nickel-Copper  alloy  of  hirh  Nickel  content.  It  in  mined,  nmelted.  refined,  rolled 
•ad  marketed  aolely  by  The  International  Nickel  Company,  Inc.  The  name  **llonei  Metal'*  is  a  registered  trade  mark* 


67  WALL  STREET,  NEW  YORK,  N.  Y. 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 
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HOLDING  POWER!! 


The  Essential  Factor 
When  Anchors  Are 
Being  Specified 


Dependable  anchorage  year  after  year  is  essen¬ 
tial.  That  is  why  holding  power  is  the  factor 
which  brings  the  ultimate  decision  for  anchor 
selection.  In  Kearney  Hi-Tension  4-in-l  Expansion 
Anchors,  you  will  find  the  answer  —  they  have  a 
greater  holding  power  than  any  other  anchor  of 
equal  inches  of  surface.  Tests  on  any  of  the  five 
sizes  of  these  anchors  will  back  up  this  statement 
— they  are  all  made  of  certified  malleable  iron, 
guaranteed  against  breakagL 


OTHER 

KEARNEY 

UTIUTY 

SPECIALTIES 


GUY  WIRE 
CLIP 


SOLDERLESS 

SERVICE 

CONNECTOR 


Holding  Power  of 
Kearney  Hi-Tension 
4-in-l  Expansion  Anchors 


power  utilities,  K 
Kearney  Engineers  have  R 
designed  solderless  ser-  R 
vice  connectors,  guy  wire  1 
clips,  steel  rod  and  pipe  ' 
rod  screw  anchors,  double 
duty  fuse  and  disconnect 
cutouts,  fuse,  disconnect, 
and  choke-fuse  combination 
switches,  handy  fuse  pullers, 
bullet  type  plug  cutouts, 
sleeve  twisters  with  inter¬ 
changeable  dies,  hot  tap  clamps, 
economy  cable  clamps,  yokes, 
splice  balls,  clevises,  and  under¬ 
ground  cable  boxes. 


5053 

6076 

7104 

8126 

10208 


STEEL  ROD 
SCREW  ANCHOR 


OTHER  features  of 
Kearney  Hi-Tpnsion  4- 
in-1  Expansion  Anchors 
include:  Ease  of  installation, 
capable  of  being  installed  in 
any  kind  of  soil,  at  any  angle, 
to  any  depth,  and  in  any  loca- 


Bulletin  No.  301  covering  Kearney  Hi-Tension 
4-in- 1  Expansion  Anchor  will  be  sent  on  request. 

JAMES  R.  KEARNEY  CORPORATION 

4224  Clayton  Avenue  ST.  LOUIS,  MO. 


wo-thirds  of  the  nation’s  homes 
have  electric  service  ^ 


CREOSOTED  YELLOW  PINE  PRODUCTS 


300,000  Acres 
One  of  the 
largest 


Individual 
Holdings  in 
Amerura 
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■and  distribution 


is  the  thing  ” 


CREOSOTING  DEPARTMENT 


W.  P.  BROWN  dC  SONS  LUMBER  CO.,  Inc. 

Fourth  QC  K  Streets,  Louisville,  Kentucky 
Telephone:  MAGNOLIA  2407 


TWENTY  years  ago  there  were  about  3,000.000 
electric  light  and  power  customers  in  the  United 
.States.  In  round  numbers  the  homes  electrically 


its  upwanl  tr^,,. 
From  the 
that  the  great} 


In  the  rapid  expansion  of  the  use  of  electric  light  and  power, 
as  summarized  in  the  article  in  Electrical  World  from  which 
the  above  heading  was  clipped,  transmission  and  distribution 
have  undoubtedly  been  primary  factors. 


This  question  of  economical  distribution  will  become  even 
more  Important  in  the  next  few  years  as  Central  Stations 
grow  and  are  called  upon  to  meet  a  constantly  Increasing 
and  expanding  load. 


The  BROWN  organization  is  equipped  to  aid  the  industry 
in  accomplishing  this  distribution  with  economy.  Pole  lines 
built  w'ith  BROWN  Dense  Southern  Yellow  Pine  Creosoted 
Poles  are  of  long  life  and  the  maximum  in  attractive 
appearance. 


It  Is  because  BROWN  operates  on  a  one-organizatlon- 
straight-through  method  that  this  company  can  offer  the 
industry  its  “new  deal  in  poles” — new  in  quality,  uniformity, 
and  dependability.  BROWN  raises  its  poles  from  the  trees, 
cuts,  transports,  roofs,  frames,  and  treats  the  poles  entirely 
with  its  own  men  and  equipment. 


Customers  Exceed  23,400,000 

Number  increased  by  1,281,220  during  year.  Over  a  million 

new  residential  users  bring  total  electric  -  - 
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5815  THIRD  STREET,  SAN 


FRANCISCO,  CALIF. 


30  Churoh  St.,  New  York  City  ' 

310  So.  Mit'hiiran  Blvd.,  Chieasro,  III. 

1111  Healey  Bldif..  Atlanta.  Ga. 

636  Allen  Bldir..  Dallas.  Texas 
804  Heilman  Bldtr..  Los  Aneeles.  Cal. 

American  Trust  &  Savinsrs  Bldgr.,  Birming-ham, 
AI3 

616-61 9  Liggett  Bldg.,  Seattle.  Wash. 


141  Milk  St..  Boston.  Mass. 

1700  Walnut  St..  Philadelphia,  Pa. 
018  Dwight  Bldg..  Kansas  City.  Mo 
409  Synies  Bldg..  Denver.  Colo. 
Pioneer  Bldg..  St.  Paul,  Minn. 

419  Chemical  Bldg.,  St.  Louis.  Mo 
1016  Bedell  Bldg.,  Portland,  Ore. 


PACIFIC  ELECTRIC 


TYPE  TX 


AIR  BREAK  SWITCH 


An  Air  break  Switch  of  the  Vertical 
Break  Type  that  has  been  adopted  by 
many  engineers. 


Full-floating,  self-aligning  contacts.  Bus  bar 
or  copper  tubing  blades.  Vertical  break  permits 
minimum  phase  spacing,  effecting  saving  in 
structure  costs. 


CAPACITIES 

7500  to  220,000  Volts — 200  to  3000  Amperes 
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n^ypes  for  Lubricating  Oil  and  Insulating  Oil 


Dc  Laval  Transformer  Oil  Purifier  at  vuork  in  a  substation  of  Chester  Talley  Electric  Company,  Coatesville,  Pa. 


"  I  ^HE  first  requirement  of  transformer  and 
A  circuit  breaker  oil  purifying  apparatus  is 
that  it  effects  a  thorough  removal  of  impuri¬ 
ties.  After  that  speed  is  essential. 

De  Laval  centrifugal  purification  easily  leads 
in  meeting  these  two  conditions — it  is  the 
most  positive  oil  conditioning  method  known, 
adding  to  ordinary  centrifugal  purification 
the  tremendous  advantage  of  the  patented 
De  Laval  system  of  strata  distribution,  which 
improves  the  effectiveness  of  purification  and 
increases  the  actual  hourly  capacity  of  the 
machine. 

I'hat  is  why  De  Laval  Purifiers  are  used  by 


88%  of  the  largest  electric  power  systems 
in  America. 

The  De  Laval  engineering  department  will 
be  glad  to  cooperate  with  you  in  order  that 
your  transformer  oil  and  switch  oil  may 
give  the  same  kind  of  service  that  keeps 
these  great  systems  and  hundreds  of  smaller 
ones  running  so  smoothly.  In  writing  for 
further  information  please  ask  particularly 
for  Bulletin  107-W. 

I'HE  DE  LAVAL  SEPARATOR  COMPANY 

165  Broadway,  New  York  600  Jackson  Blvd.,  Chicago 
I)K  LAVAL  PAC'IFir  COMPANY.  HI  Beale  St.,  San  FraneUeo. 
THE  DE  LAVAI.  CO..  Ltd..  Peterborouirh  and  Winnipep:.  Canada. 
Ai.FA-LAV.\L  CO..  Ltd.,  .‘14  Grosvenor  Road,  London.  S.  W.  1. 


DE  liA.'VA.L 

OIL  P  U  R  I  F  I  E  RX 
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POLE  LINE  J^PECIALTIE/ 


(J^ 


INHERENT  LONG  LIFE  PLUJ 
A  VIRGIN  ZINC  COATING 
APPLIED  TORICID 
,  5PECIFICATI0NJ 


NEW  YORK 

CLEVELAND  /  //////  1\\\ 

\a^a^hington  '''ll  ' Vw 

KANJ'AJ  CITY  CERTIFIED 

LO^AN&ELEJ  \  \m\\  ^ 

MlNNEAPOLI.f  WAR  RANTED 

NEW  ORLEANS  \\^/ 

JAN  FRANCUCO 

JT.LOUIJ  MALLEABLE  CAJTING  COMPANY—  JT.LOUIJ.MO. 

(tLfCTAlCAL  ^IVI/ION)  ^ 

/T.L0UI/  MALLEABLE 


JT.LOUIJ.MO. 
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Ttvo  unique  power  pUints 

BOTH  EXIDE-EQUIPPED 


The  Harriman  Hydro-Electric  Station 
of  the  New  England  Power  Company 
at  Readihoro,  Alass.  The  surge  tank  at 
right  marks  the  termination  of  the  tunnel 
bored  through  miles  of  New  England 
hills  to  bring  water  to  the  station. 
This  plant  transmits  66,000  volts  and 
1 10,000  volts  simultaneously.  110,000 
volt  yard  at  left.  66, 000  volt  yard  right. 


Dependable  control  bus  service 
is  assured  in  these 
modern  stations 


OIL  circuit  breaker  operation  . . .  excitation  . . ,  emergency 
station  lighting . , .  here  are  some  of  the  important  jobs 
that  Exide  Control  Bus  Batteries  are  handling  in  the  central 
station  held. 

In  both  the  Harriman  and  Sherman  Plants  of  the  New 
England  Power  Company,  these  batteries  insure  ample  power 
for  oil  circuit  breaker  operation.  The  Harriman  Hydro- 
Electric  Station  is  equipped  with  an  Exide  Battery  of  120 
cells,  120  A.  H.  capacity.  The  Sherman  Plant  uses  an  Exide 
of  60  cells,  320  A.  H.  capacity.  This  company  uses  Exide 
Control  Bus  Batteries  at  four  other  stations  on  the  Deerheld 


This  Exide  Control  Bus  Battery  of  120  cells,  120 
A.  H.  capacity  insures  dependable  oil  circuit  breaker 
operation  for  the  Harriman  Hydro-Electric  Station 
of  the  New  England  Power  Company. 

River;  at  Shelburne  Nos.  2,  3  and  4,  and  at  Station  No.  5. 

These  up-to-date,  carefully  planned  stations  are  typical  of 
the  hundreds  of  power  plants  and  sub-stations  throughout 
the  country  using  Exides  for  control  bus  service. 

Long-lived  dependability  is  the  outstanding  quality  that 
makes  Exide  the  choice  of  central  station  engineers  the 
country  over. 

Let  us  send  you  our  Bulletin  202.  It  describes  the  many 
applications  of  Exide  Control  Bus  Batteries  in  the  central 
station  field.  We’ll  be  glad  to  send  you  a  copy  immediately 
upon  receipt  of  your  request. 


The  Sherman  Generating  Plant  of  the  New  England  Power  Com¬ 
pany,  on  Deerfield  River  just  below  Harriman  Station.  Auto¬ 
matically  controlled.  Equipped  with  60  cells,  320  A.  H.  capacity 
Exide  Battery  for  control  bus  service. 


The  Electric  Storage  Battery  Company,  Philadelphia 

Exitie  Batteries  of  Canada,  Ltd.,  Toronto 
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.  .  why  didn  't  you 
thmk  of  this  before? 


This  question  was  asked  an  Elpeco 
representative  by  a  customer  in  ref¬ 
erence  to  the  new  TYPE  180  (180° 
blade  travel )  switch. 

“What  impresses  me”  he  continued  “is 
the  wide  range  of  application  it  makes 
possible.” 

By  that  he  meant  that  this  switch  can 
be  used  in  the  following  types: 

(a)  Sin(ile  throw. 

(b)  Sin((le  throw  with  {(round  connection, 
(c)  Double  throw. 

(d)  Double  throw,  selective. 

The  voltage  range  is  88,  110,  1.32  and 
1 54  K. V. — hand  or  electric  motor  opera¬ 
tion — single  or  multiple  pole  for  upright 
or  inverted  mounting  (45°  mounting  up 
to  3  insulators  per  stack). 

Should  you  be  interested  in  the  details  of 
this  type  of  switch — we  will  forward  to 
you,  on  request,  ADVANCE  PLANO- 
PRINT  COPY  of  bulletin  208,  shown  on 
desk  above. 


Revolving 

Stack 


Stationary 

Stack 


IJTOOftMR^ 


4l2-'420  NORTH  EIGHTECNTHST.  PHILADELPHIA.PA. 


) 


J 
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In  nineteen  hundred  and  four  Locke  made  and  cata¬ 
logued  the  first  cap  and  pin  type  insulator.  Since  then 
tremendous  strides,  both  in  design  and  materials,  have 
kept  Locke  Suspension  Type  Insulators  in  the  fore¬ 
front  for  high  quality  and  utmost  reliability. 

Locke  18400  Insulator  is  a  combination  of  ample  me¬ 
chanical  strength,  high  electrical  values  and  extreme 
ruggedness.  Construction  engineers  readily  appreciate 
the  quicker,  easier  handling  which  Locke  design  makes 
possible.  It  is  nothing  unusual  for  an  entire  transmis¬ 
sion  line  using  Locke  insulators  to  be  erected  without  a 
single  case  of  insulator  breakage.  And  trouble  after 
installation  is  unknown. 

LOCKE  INSULATOR  CORPORATION 

BALTIMORE  MARYLAND 


IPCIIRdEL./\IN 

INjrULATeRvT 
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W: 


YOU  Apt  A 
TRANSMISSION 
tNGIN  ttR  ~ 


YOU  v^ant~ 

LONGErR  UFfr  FOR  YOUR  LINES 
LESS  BREAKAGE 
FEWER  FUSH  OVERS 
RrWER  "KICKOUTS" 
INCREASED  STORM  RESISTANCE 
FEWER  LIGHTNING  SHATTEfiED  POLES 


Among  the  important  items  con¬ 
tributing  to  the  advantages  noted 
above,  are  Peirce  Pole  Top  Pins. 
These  Pins  are  furnished  in  all  sizes 
and  styles  including  Heavy  and 
Light  Channel,  Presteel,  Pipe, 
Angle  and  Solid  Steel  types. 


Jhe  ansyfer  is 

lOOX  hLBBARD 
EQUIPPED 


Insulator  fittings  are  Lead  Thread, 
Spring  Thread,  Separable  Zinc 
Thimble  and  Separable  Malleable 
Iron  Thimble  furnished  to  fit  a  one- 
inch  or  one  and  three-eighth  inch 
bore  insulator. 

The  illustration  shows  a  power  and 
signal  line  in  Missouri  using  Peirce 
Presteel  Pole  Top  Pins.  Peirce 
Forged  Steel  Pins  are  used  on  the 
cross  arms.  Braces  and  the  neces¬ 
sary  small  hardware  complete  the 
100%  Hubbard  Construction. 


Write  to  John  Lineman  at  6301 
Butler  St.,  Pittsburgh,  Pa.,  for 
further  details  on  how  Hubbard 
Equipped  lines  are  “Built  to  Enjoy 
Bad  Weather.” 


lUKjCOMPANY 


PITTS  BURGH  ^  OAKLAND,  CAL.  CHICAGO 
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ORANGEBURG  FIBRE  CONDUIT 


Thousands  of  miles  of  underground  elec¬ 
tric  circuit  in  all  parts  of  the  world  have 
been  laid  within  the  safe  protection  of  Orange¬ 
burg  Fibre  Conduit. 

This  conduit  is  always  uniformly  circular  and 
free  from  dangerous  interior  irregularities.  It 
is  made  in  uniform  five-foot  lengths  which 
insure  easy  handling  whether  loading,  piling  or 
laying  in  place. 

There  are  many  theoretical  tests  for  conduit, 
but  there  is  only  one  really  conclusive  test,  and 
that  is  its  performance  in  actual  use.  In  this 


respect,  Orangeburg  stands  alone.  For  36  years 
Orangeburg  Conduit  has  been  used  with  en¬ 
tire  satisfaction.  This  history  of  successful 
performance  far  surpasses  that  of  any  other 
conduit. 

For  every  type  of  underground  electric  circuit 
Orangeburg  Fibre  Conduit  provides  cableways 
easily  and  rapidly  laid,  and  certain  to  stand  up 
in  use. 

We  welcome  inquiries  and  are  always  ready 
to  make  suggestions  or  furnish  estimates  for  the 
use  of  Orangeburg  Conduit. 


The  Fibre  few  Conduit  Co. 


ORANGEBURG,  NEWYORK 


Johns  -Manville 


CORPORATION 


SOLE  SELLING  AGENTS 


! 
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Use  Soldering  Lugs 

made  exactly  to  your  needs 


IT  IS  MORE  ECONOMICAL  AND  SATISFACTORY 


The  H.  B.  Sherman  Mfg.  Co.  line  of 
lugs  is  a  practical  one  and  very  com¬ 
plete.  No  matter  for  what  purpose 
you  are  now  using  lugs  you  will 
-«  appreciate  the  advantages  of 
Sherman  Soldering  Lugs  and  you 
will  find  real  economy  in  standard¬ 
izing  on  this  line.  The  H.  B.  Sherman 
Mfg.  Co.  line  of  lugs  was  carefully 
planned  and  as  carefully  made.  Former 
lug  faults  are  eliminated — new  features 
are  added — these  lugs  are  most  desirable 
and  are  worth  much  to  you  in  the  better 
service  they  render  and  the  better  instal¬ 
lations  they  make  possible. 

The  cost  of  a  Sherman  Heavy  Duty 
Soldering  Lug  is  negligible  in  contrast 
to  the  cost  of  the  cable  it  protects.  Now 
you  can  end  the  practice  of  producing 
your  own  lugs,  a  job  which  at  its  best  is 
costly  and  consumes  time  which  could 
be  more  profitably  applied. 


Headquarters 

for 

Terminals 


Heavy 
Dutv  \ 


SHERMAN 

HEAVY  DUTY 

AND 

STANDARD 

SOLDERING 

LUGS 


The  manufacturer  who  standardizes  on 
Sherman  Soldering  Lugs  protects  his 
customers. 

Central  Stations  using  Sherman  Solder¬ 
ing  Lugs  find  them  most  practical  and 
economical. 

Look  for  Sherman  Heavy  Duty  Solder¬ 
ing  Lugs  on  the  equipment  you  buy. 


Headquarters  for  Terminals 


Sherman  makes  a  hi^  quality,  complete,  and  economical 
line  of  terminals  for  the  ends  of  cables  and  wires.  They 
are  now  lienerally  accepted  as  the  proper  terminals  to 
use  because  of  their  exclusive  features,  advantages,  and 
economy.  Ask  for  descriptive  literature. 


Standard 


s 


H.  B.  SHERMAN  MFG.  CO.,  Battle  Creek,  Mich. 
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Cam-operated  contacts  make  this  a  better  switch 

Type  CL-2  switches  are  used  on  switchboards  for  the  control 
of  electrically  operated  governors  and  rheostats,  instrument 
transfer,  and  similar  applications.  All  varieties  are  of  rotary 
construction.  The  duty  of  each,  however,  is  readily  recognized 
by  a  distinguishing  handle.  Because  cam-operated  contacts  are 
employed,  instead  of  the  segment  and  finger  construction, 
greater  mechanical  and  electrical  reliability,  as  well  as  excep¬ 
tional  ease  of  operation,  is  attained.  < 


Every  piece  of  G-E  equipment 
has  behind  it  the  services  of 
a  nation-wide  organization  of 
specialists  and  a  ftermanent 
source  of  renewal  parts.  For 
complete  information  on  Type 
CL-l  control  switches,  ask  the 
nearest  G-E  office  for  a  copy 
of  GEA-1045. 


Type  CL-2  switches  are  furnished  in  four,  nine,  and  twelve 
stages  as  required.  For  the  protection  of  switch  and  workmen, 
a  cover  of  insulating  material  is  provided.  The  cover  is  fastened 
by  a  single  wing-nut,  permitting  its  easy  removal  for  switch 
inspection. 

T3rp®  CL-2  instrument  switches  are  available  with  their  cams 
arranged  in  different  combinations  to  permit  the  transfer  of  the 
potential  or  current  coils  (or  both)  of  various  instruments. 
For  this  service,  switches  are  equipped  with  tumbler  locks  and 
keys.  Standard  parts  are  used  throughout;  each  differs  only 
in  the  arrangement  of  the  cams  relative  to  the  function  of  the 
switch.  V 


500.26 


GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 
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Lock  it  up, 


go  away, 


and  forget  it. 


The  American  Brown  Boveri  Mercury  Arc 
Power  Rectifier  is  truly  automatic.  It  takes 
care  of  itself  by  performing  the  following 
tasks : 


It  closes  the  circuit  breaker  on  the  a.c.  lines 
at  a  predetermined  time. 


It  ignites  its  own  arc. 

It  connects  itself  to  the  direct  current  bus- 
bars. 


It  starts  the  pump  for  the  cooling  water. 

It  stops  the  pump  if  the  temperature  be¬ 
comes  too  cool. 


It  stops  the  plant  if  the  cooling 
water  supply  fails. 

It  re-starts  it  when  the  water  supply  is 
re-established. 


If  the  rectifier  gets  too  hot  for  any 
reason,  it  shuts  it  down. 


It  shuts  down  at  stated  times  as  regu¬ 
larly  as  the  whistle  blows. 

Quite  literally,  you  can  lock  it  up,  go 
away,  and  forget  it. 


American  Brown  Boveri  Electric  Corporation 

Camden,  N.  J. 

Representatives  in  all  the  principal  cities. 


AMERICAN  BROWN  BOVERI 
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Widen  your  margin  of 

good  will 

with  AUTOVALVES 


AUTOVALVE  arresters  are  an 
XV  important  protective  factor 
that  will  widen  your  margin  of 
consumer  good  will  because  of 
their  positive  and  dependable 
ability  to  prevent  outages. 

An  Autovalve  prevents  outages 
by  starting  to  discharge  before 
a  surge  reaches  a  dangerous 
value,  and  they  have  a  large  dis¬ 
charge  capacity  that  prevents 
any  serious  rise  in  the  voltage 
after  the  arrester  starts  to  func¬ 
tion.  Besides,  the  discharge  is 
accomplished  by  a  valve  action 
that  prevents  a  flow  of  power 
current  after  the  discharge.  The 
operation  is  very  fast  because 
there  is  no  solid  dielectric  in  the 
path  of  discharge. 

By  rendering  continuous  service. 
Autovalves  are  never-failing 
promoters  of  consumer  good  will. 


Write  to  the  Westinghouse  sales  a  izochkoU  du.,,bu.ion. 
office  near  you  for  more  com-  tvpe^  LV  autovalve  arrester- 

plete  information. 


WESTINGHOUSE  ELECTRIC  &.  MFC.  COMPANY 

EAST  PITTSBURGH  PENNSYLVANIA 

SALES  OFFICES  IN  ALL.  PR  I  NCI  PA  L  CITIES  OF 
THE  UNITED  STATES  AND  FOREIGN  COUNTRIES 
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Switchboard  Devices 

Bus-bar  supports 
Adjustable  inserts 
Carbon  circuit-breakers 
Oil  circuit-breakers 
Steel  panels 
Indicating  lantps 
I  )isconnecting  switches 
Rotary  switches 

(Our  1S28-30  Caulosue  contains 
complete  information.) 


M  ffl  ffi 


/  economies 

^  in  Pipe  Structures 

The  development,  several  years  ago,  by  Westinghouse, 
of  a  new  line  of  fittings  introcTuced  new  economies 
and  speed  in  the  erection  of  pipe  structures. 

These  fittings  have  made  unnecessary  the  threading  and 
fitting  of  pipes  so  that  anyone  now  can  erect  a  pipe  struc¬ 
ture  by  using  a  socket  wrench  and  a  pipe  cutter.  The 
result  is  greater  speed  and  economy. 

The  strength  and  the  power  to  hold  without  slipping  are 
two  exclusive  features  of  these  fittings.  They  are  so  made 
that  the  diameter  across  the  tips  of  each  fitting  is  slightly 
smaller  than  the  pipe  diameter.  The  result  of  this  con¬ 
struction  is  a  biting  action  of  the  tips  which  occurs  when 
clamping  bolts  pull  the  fitting  into  place!  Holding  power, 
far  superior  to  any  other  type  of  fittings,  is  thereby  obtained. 
The  ribbed  construction  of  each  fitting  gives  reserve 
strength  to  withstand  severe  strains. 

No — you  don’t  have  to  carry  a  large  stock  of  these  fit¬ 
tings  to  fill  your  needs.  A  stock  of  only  30  fittings  will 
give  more  than  10,000  combinations. 

Ask  for  circular  1676-A — it  completely  lists  and  describes 
these  fittings. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 


EAST  PITTSBURGH 
SALES  OFFICES 


PENNSYLVANIA 
ALL  PRINCIPAL  CITIES 


W^tin^ouse 


i/^CSTOlM 


PIONEERS 
SINCE  1888 


ounces. 


Model  453 


Batteries  are  the  power  plants  of 
millions  of  small  transmission  and 
distribution  systems — incalculably  im' 
portant  to  industry  and  commerce — 
small  only  in  the  sense  of  their  individ¬ 
ual  output — comparable  even  to  the 
great  central  stations  themselves  in  their 
aggregate  service. 

The  storage  battery  has  become  a  neces¬ 
sary  part  of  modern  transportation  and 
communication  apparatus — the  automo¬ 
bile,  the  motor  bus  and  the  electric  rail¬ 
way,  as  well  as  the  telephone  and  tele¬ 
graph  now  employ  these  power  units 
for  an  important  source  of  supply. 

Thus  it  is  apparent  that  electrical  meas¬ 
uring  instruments — indispensable  fac¬ 


Model  443 


tors  in  maintaining  continuous  and  effi¬ 
cient  service  of  large  generating  systems 
— are  also  vitally  necessary  to  the  rou¬ 
tine  inspection  and  efficient  maintenance 
of  the  nation’s  battery  service. 


Weston  offers  two  convenient  and  reli 
able  instruments  especially  designed  and 
mounted  for  use  in  storage  battery  test¬ 
ing.  Like  all  “Westons”,  these  meters 
are  remarkably  sensitive  and  exquisitely 
made. 


Weston  instruments  the  world  over  are 
the  accepted  standards  of  the  electrical 
measuring  art,  and  these  two  models  are 
in  all  respects  worthy  of  the  famous 
name.  They  are  durable,  dependable, 
good  for  a  life-time,  and  yet  are  moder¬ 
ately  priced. 


Model  443  for  testing 
individual  cells  of  stor¬ 
age  batteries.  Range, 
0.2-03  volts.  Accuracy^ 
2%.  Size,  7X3xili 
inches.  Weight,  only  8 


WESTON  ELECTRICAL  INSTRUMENT  CORPORATION 
578  Frelinghuysen  Avenue,  Newark,  N.  J. 


Model  453  indicates  the 
actual  condition  of  stor¬ 
age  batteries  by  giving 
the  voltage  when  about 
200  amperes  flow 
through  the  prod.  Size, 
12  X  4  X  3^  inches. 
Weight,  1 14  pounds. 
Accuracy,  2%. 
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40,000  AMPERE  SHUNT 

Sixteen  years  ago  Sangamo  made  the  famous 
60,000-ampere  shunt  in  four  15,000-amperc  sections  for  the  Niagara  Falls  plant  of  the  Alu¬ 
minum  Company  of  America;  now  surpassed  by  a  single  unit  40,000-ampere  shunt  for 
the  same  company. 

The  first  shunt  has  50  m.v.  drop  at  full  load;  the  full  load  loss  of  3  k.w.  dissipated 
by  immersion  in  oil.  The  latest  one,  weighing  2,650  lb.,  has  100  m.v.  drop,  and  the 
4  k.w.  loss  at  full  load  is  dissipated  by  internal  radiating  ducts,  and  external  copper 
flanges  aided  by  convection  through  a  tall  Bakelite  chimney. 

Another  evidence  of  Sangamo  ability  to  meet  most  unusual  problems  of  measurement. 
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-tfie  asbestos  insulated  wire 


^  I  ik! 


Switchboard  Wire 


Lights  are  burning  thruout  the  Rockbestos  plant  at  night. 

We  are  working  night  and  day  to  turn  out  our  new  switch¬ 
board  wire. 

Central  Stations  and  industrial  plants  everywhere  are  de¬ 
manding  this  Rockbestos  Switchboard  wire  because  there  has 
been  a  definite  need  for  a  really  fine  wire  like  this. 

The  Rockbestos  wall  of  felted  asbestos  is  our  own  idea.  It 
gives  absolute  fire  protection  and  has  a  mechanical  strength  not 
possible  in  any  other  wire. 

Best  of  all,  this  switchboard  wire  makes  a  beautiful  appear¬ 
ance  when  the  job  is  done,  because  it  can  be  bent  into  any  shape 
without  cracking  or  breaking  the  insulation. 

No  matter  what  you  are  using  now,  just  send  for  a  sample 
of  Rockbestos  Switchboard  wire. 

Test  it  by  bending,  examine  carefully  the  insulation,  then  send 
us  your  requirements  for  prices. 


Switchboard  in  the 
illustration  is  installed  in 
The  Humboldt  Avenue  Sub 
Station  of  the  Edison  Elec¬ 
tric  IlluminatinfT  Co.,  Boston. 
Ma.sB..  and  is  win^  with 
Rockbestos  S  witch  lH)ard 
Wire. 


ROCKBESTOS 


ihe  asbestos  covered  us  re 


Bnlletins  eoTerinc  switieh* 
board  wire  and  all  other 
Rockbestos  wires,  will  be 
sent  on  request. 


ROCKBESTOS  PRODUCTS  — • 

CORPORATION 

NEW  HAVEN,  CONN. 

5942  Grand  Central  Term.  Bldg.,  New  York  903  Clark  Bldg.,  Pittsburgh,  Pa.  224  Madison  Term.  Bldg.,  Chicago 

On  the  Pacific  Coast — C.  Dent  Slaughter 
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From  the  Early  Period 
oftheTele§raphtothe  present  ^ 
lemailtabledevelopinentinthefieldofEI^^ 


KERTE 


has  been  continuously  demonstratin§the 
fact  that  it  is  the  most  reliable  and 
permanent  insulation  known 

,  TBEKERITE  COMPANYINc  A 


HKWYOIUC  CHICAGO  SAN  PRANaSCO 
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250,000  Shares 

Electric  Bond  and  Share  Company 

Cumulative  ^6  Preferred  Stock 
Dividends  Free  from  Present  Normal  Federal  Income  Tax 

Callable  as  a  whole  or  in  part  upon  30  days’  notice  at  any  time  at  $110  per  share  and  accrued  dividends,  upon  affirmative  vote  of  a  majority 
of  outstanding  Common  Stock.  Dividends  are  payable  quarterly,  Febraary  1,  May  1,  August  1  and  November  1. 


For  further  particulars  concerning  the  Company  and  its  Cumulative  $6  Preferred 
Stock,  we  refer  to  the  letter  of  Mr.  C.  E.  Groesbeck,  President  of  the  Company, 
which  we  summarize  as  follows: 


Business  Electric  Bond  and  Share  Company,  a  consolidation,  effective  March  13, 
1929,  of  a  company  of  the  same  name  and  Electric  Bond  and  Share  Securities 
Corporation,  acts  in  a  supervisory  capacity  for  a  large  number  of  power  and 
light  and  other  public  utility  companies  and  supplies  technical  and  financial 
assistance  in  connection  with  the  financing,  the  business  development  and 
operation  of  these  companies  and  the  construction  of  their  properties.  It 
owns  various  amounts  of  stock  of  public  utility  holding  companies,  but 
controls  only  the  American  &  Foreign  Power  Company,  Inc.,  which  controls 
directly  or  indirectly  public  utility  subsidiaries  operating  exclusively  in 
foreign  countries. 


Earnings 


Dividend 

Record 


Equity 


Earnings  for  the  twelve  months  ended  February  28,  1929,  as  shown  in  the 
President’s  letter,  were  equal  to  more  than  3^  times  annual  dividend 
requirements  of  $4,500,000  on  all  Preferred  Stock  to  be  outstanding  upon 
completion  of  this  financing  and  after  giving  effect  to  the  consolidation. 

Dividends  at  the  rate  of  5%  per  anmun  were  paid  regularly  on  the  Preferred 
Stock  of  the  former  Electric  Bond  and  Share  Company  from  organization  in 
1905  up  to  October  31,  1911,  at  which  time  the  regular  rate  was  increased 
from  5%  to  6%  i>er  annum,  and  such  dividends  were  paid  regularly  at  this 
rate  thereafter  to  February  1,  1929,  inclusive.  Regular  dividends  (in  addi¬ 
tion  to  a  number  of  special  dividends)  were  paid  on  Common  Stock  of  the 
former  Electric  Bond  and  Share  Company  from  July  15,  1909,  to  March  8, 
1929,  inclusive.  Dividends  were  likewise  paid  at  regular  intervals  on  the 
Common  Stock  of  Electric  Bond  and  Share  Securities  Corporation  since  its 
organization  in  1925. 

The  750,000  shares  of  Preferred  Stock  presently  to  be  outstanding  will  be 
followed  by  9,615,306  shares  of  Common  Stock  of  no  par  value,  having  a 
present  market  value  of  over  $750,000,000. 


Legal  matters  in  connection  with  the  issuance  of  this  Preferred  Stock  will  be  passed  upon  by  Messrs. 
Winthrop,  Stimson,  Putnam  &  Roberts  of  New  York. 


This  Preferred  Stock  is  offered  when,  as  and  if  issued  and  received  by  us  and  subject  to  approval  of  counsel 

at  ^106  per  share  and  accrued  dividends,  to  yield  3.66% 


Bonbright  &  Company 

Incorporated 

25  Nassau  Street  New  York 

Chicago  Boston  Philadelphia  Detroit  St.  Louis  San  Francisco 


The  information  contained  in  this  advertisement  has  been  obtained  from  sources 
which  we  consider  reliable.  While  not  guaranteed,  it  is  accepted  by  us  as  accurate. 


ooat^lwaik, 

yention'trf  National  Electric  Light 
ciation  in^i^i^amic  City .'.  .  . 

j^re-in  one  crmaded  weclTtiie  executiv^and^ 
ari^neers  of  thee!^nc1fi!pff»KLi^^ 
panics  of  the  country  come  to  discuss  th^r 


common  problems.  They  come  to  view  the  ^  - 

exhibits  of  manufacturers  who  sell  to  this  Then'the  Convention  exhibit— opportunity 


^854, 000, 005^  market 


(electric  light 


No.  2. 


and  power  companies  will  spend  this  much  the  “Convention  Report”  number,  pub- 

money  in  1929  for  new  construction  and  lished  June  8th,  the  day  after  the  Convention 
equipment).  closes — opportunity  No.  3  for  contact. 


From  the  manufacturer’s  point  of  view  this 
ii  a  period  when  contacts  are  searched  for. 

And  in  this  search  the  “N.  E.  L.  A.  €onven- 


Whether  or  not  you  exhibit,  may  we  suggest 
an  early  reservation  of  advertising  space  in 
these  two  important  issues? 


Electrical  World,  a  McGraw-Hill  publication,  Tenth  Avenue  at  36th  Street,  New  York  City 

Member  of  the  ABC  and  ABP 


Photo  Ewini:  Galluwity 
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Century  60~in.  Ceil¬ 
ing  FanforA.C.&D.C. 


Century  16-in.  Ventilat¬ 
ing  Fan  for  A.C.  &D.C» 


Comfort 

Correct  Air  Movement.... A  Setiing  Feature 

When  you  sell  a  Century  16'in.  3'Speed  Oscillating  Fan,  you 
sell  continuous  Comfort.  They  move  an  unusually  large  volume 
of  air  over  wide  areas  because  of  a  properly  designed  blade  and 
an  exceptionally  slow  oscillating  speed.  The  air  movement  can 
be  easily  adjusted  to  the  desires  of  the  user. 

The  Convenience  of  Century  Fans  is  emphasized  by  their  ease 
of  adjustment,  their  light  weight,  and  a  carrying  handle  se¬ 
curely  attached  to  the  top  of  the  motor  frame. 

Their  Construction  assures  lifetime  service.  The  motor  is  fully 
enclosed,  excluding  dust,  dirt  and  moisture.  Bearings  are 
machined  from  phosphor  bronze  castings — the  best  bearing 
material  obtainable. 

Century  Fans  Bnild  Business 

The  Century  Fan  Line  Includes 

Portable.  .  .  9'!nch,  IZ-inch  &  16'inch  oacillaring  3>speed.  Indaction-type  A.  C.&aeries>wound  D.  C. 
Portable.  . .  9'inch  oacillatinK.  l-speed,  with  switch  in  base.  Induction-type  A.  C, 

Portable  ...  9-inch  stationary,  I-speed,  with  switch  in  base.  Induction-type  A.  C. 

Ceilinit  ...  36'inch  sweep,  4-blade,  3-speed,  Induction-type  A.  C. 

Ceiling  .  ..60-inch  sweep,  4-blade,  3-speed,  Induction-type  A.  C.  and  series-wound  D.  C. 

Ventilator .  16-inch,  3-speed,  Induction-type  A.C.  and  series-wound  D.  C. 

CENTURY  ELECTRIC  COMPANY 

1806  Pine  St.  St.  Louis,  Mo. 

Century  Fans  are  built  by  the  Manufacturers  of  the  Famous  Century  Motors 


40  U.  S.  and  Canadian  Stock  Points  and  More  Than  50  Outside  Thereof 


Mention  anything  electrical  u  „i,  ^ 

that  goes  Into  any  building  ^ 

anywhere,  and  youVe  named  a  JL  ^ 

Graybar  Item  .  .  .  More  than  that.  Successor  to  Wesn 
You’ve  named  an  Item  that  Is  avail¬ 
able  to  you  on  (|ulck  demand 
through  a  nationwide  distributing  ^  F? 

8er\dce  which  conserves  not  only  jh*  cravbar  tag- 


Successor  to  Westtm  EtiCtric  Supply  Dept 


SYMBOL  OF  DISTRIB 


your  time  but  your  need  for  ex- 
cesslve  reserve  stocks  .  .  .  You’ve 
r  named  one  of  Graybar’s  60,000 
Dept  Items  .  .  .  Graybar  Electric  Co., 
Executive  Offices;  Graybar  Build¬ 
ing,  Lexington  Avenue  and  43rd 
Street,  New  York,  N.  Y.  Offices  In 
uTioN  71  Principal  Cities. 
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A  New  Thought 

for  Increasing  Your  Lighting  Load 


Nearly  two  thousand  “illuminated  Porch  Lights”  were  sold  in  two  weeks  by  the 
Ohio  Public  Service  Company.  This  successful  activity  not  only  resulted  in  a 
merchandise  profit  but,  due  to  long  burning  hours,  there  accrues  a  perpetual  rev¬ 
enue  increase  to  the  company. 

Your  customers  will  eagerly  accept  this  illuminated  porch  light — not  only  as  a  welcome 
beacon  to  friends  and  visitors — but  as  a  guardian  against  thieves  and  prowlers. 

The  lighting  field  is  ever  expanding.  It  is  ideas  such  as  this — new  and  practical — that 
will  enable  ^ottr  company  to  get  the  greatest  return  from  its  most  profitable  load — the 
lighting  load.  For  information  on  the  Illuminated  House  Number  campaign,  write  the 
Sales  Promotion  Department,  National  Lamp  Works  of  General  Electric  Company,  Nela 
Park,  Cleveland,  Ohio. 


NATIO 


MAZDA  •  the  mark  of  a  Research  Service 


LAMPS 
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DANIEL  W.  MEAD 

F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments,  Water  Supply. 
Irrifration,  Drainage.  Flood  Control. 

New  York  City,  50  Church  St. 

W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports,  Plans,  Specifications 
and  Supervision  of  Lighting.  Railway,  Indus¬ 
trial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh.  Pa. 

STEVENS  &  WOOD 

INCORPORATED 

Engineers  and  Constructors 

20  PINE  ST.,  NEW  YORK 

Youngstown.  0.  Jackson.  Mich. 

Chicago,  Ill. 

ARTHUR  L.  MULLEGREN 

CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 

KANSAS  CITY.  MO 

SANDERSON  &  PORTER 

Engineers 

PUBUC  UTILITIES  AND  INDUSTRIALS 
Design  Construction  Management 

Examinations  Reports  Valuations 

Chicago  New  York  San  Francisco 

PERCY  H.  THOMAS  ' 

CONSULTING  ENGINEER 

POWER 

DESIGN,  SUPERVISION,  ADVICE 

120  Broadway.  New  York  City 

N.  J.  NEALL 

Consulting  Engineer 

Electrical  and  Industrial  Properties 

r:  PEARL  STREET.  BOSTON.  MASS 

SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical  Engineers 
1412  Edison  Bldg. 

72  West  Adams  St. 

Chirego,  III. 

MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Specialized  adviser  to  American  Manufac 
turers  intending  to  export  to  Great  Britain 
and  Europe. 

6  Lloyd’s  Avenue  London,  E.C.3 

OPHULS  &  HILL.  Inc. 

formerlp 

OPHULS.  HILL  &  McCREERT.  INC. 
Consulting  Engineers 

Ice  Making  and  Refrigeration 
Investigations  and  Reports 

112-114  West  42nd  St..  New  York  City 

Scofield  Engineering  Co. 

Consulting  Engineers 

Public  Utility  and  Industrial  Plants 

Design — Construction — Operation — 
Investigations — Valuations 

PHILADELPHIA 

Waterbury  Cable  Service,  Inc. 

Engineers  Contractors 

Underground  Cable  and  Street  Lighting 
Installations 

342  Madison  Are.  228  No.  La  Salle  St.  Russ  Rlilg. 

New  York  Chicago  San  FrancUru 

FARLEY  OSGOOD 

Consultant 

Desirn,  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Buildine 

31  Nassau  St..  New  York,  N.  Y. 

Teleiihone:  Rertor  7878  t.able  .\ddress:  Fargood 

W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 

Industrial  Power  and  Illumination 
Transmission  Lines.  Appraisals  and  Reports 

618  Dwight  Bldg..  Kansas  City.  Mo. 

The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 
oil  Beflnerlea  and  Pipe  Llnea.  Steam  and  Water  Pemrr 
Planti.  Trantmlsiion  Syiteinl,  Hntela.  Apartments, 
unice  and  Induitrlal  Uulldingi.  Rallroada. 

4  3  Exchange  Place  New  York 

The  solution  to  your  problem 
of  greater  economy — 

I  may  not  necessarily  be  in  replacement  with  new  equipment,  | 

but  in  the  proper  arrangement  and  operation  of  your  present  | 

equipment!  \ 

The  varied  experience  of  a  consulting  engineer  coupled  with  I 

your  particular  knowledge  of  your  business,  makes  for  a  quicker  | 

and  more  efifective  solution  of  your  operating  problems.  j 

Many  times  a  simple  suggestion  by  a  competent  consulting  engi-  j 

neer  effects  such  greater  economies  that  the  cost  of  his  services  | 

is  returned  a  hundred  times  over.  | 
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USED  MACHINERY  CSk  NEW— BUSINESS  OPPORTUNITIES 

t’.\t>ISPLAYED— RATB  I'EB  WORD:  INFORMATION:  DISPLAYEB— RATE  PER  INCH: 

A'wm6«r*  In  car«  of  any  of  our  offlcet  1  to  3  Inchea . . *5. 00  an  Inch 

TS  cents  an  iniertloa.  payable  in  advance.  count  10  wor^  additional  in  undlsiriayed  ada,  4  to  7  Inches . . .  4,80  an  Inch 

Poiitioru  Vacant  and  all  other  classiflcationa,  ir  i_  8  to  15  inches . . .  4.60  an  Inch 

8  cent*  ■  word  minimum  nharirn  19  AA  Dl»eount  Of  10%  if  one  payment  U  made  In  .  ““ 

n  I  .iL*  .  *  ..  Ke  *2.00.  advance  for  four  consecutive  insertions  of  An  adtiertirhig  inch  is  measured  vertically  on 

Prepoeals.' 40  cents  a  line  an  insertion.  undisplayed  ads  (not  including  proposals).  ^  ,,  one  column,  3  columns — 30  inches — to  a  page. 


POSITIONS  VACANT 


A  foiiipany  manufacturinK  a  complete  line 
of  hiith-tension  equipment  is  looking  ftir 
district  manager.s  and  sales  agents  ac¬ 
quainted  with  the  Dallas,  Texas.  Cleve¬ 
land,  Ohio  and  Cincinnati,  Ohio  terri¬ 
tories.  Line  is  complete,  in  successful 
operation  on  lines  of  some  of  the  largest 
syndicates.  Man  must  be  acfiuainted 
with  electrical  apparatus  and  have  had 
successful  selling  experience.  Possibly 
man  vvith  other  electric  products  calling 
u)K>n  central  stations  could  iiualify.  A 
very  substantial  income  can  be  obtained 
through  the  sale  of  this  product.  P-16, 
Electrical  World,  7  South  Dearborn  St., 
Chicago,  Ill. 


.A  MAXCKACTCHEU  of  high-quality  con¬ 
trol  apparatus  has  openings  for  several 
iy27-K  electrical  engineering  graduates 
for  sales,  engineering,  and  research  de¬ 
partments.  Your  application  should  in¬ 
dicate  line  of  work  preferred.  P-11, 
Electrical  World,  7  So.  Dearborn  Street, 
Chicago,  Ill. 


DESKiX  engineers — large  concern  manu¬ 
facturing  automotive  electrical  equip¬ 
ment  requires  first-class  designing  en¬ 
gineers  experienced  in  the  design,  for 
manufacturing  in  large  quantity  produc¬ 
tion,  of  small  motors,  gener,ators, 
switches,  clocks,  speedometers,  or  similar 
apparatus.  (live  full  details  regarding 
age,  education,  experience  and  salary 
desired.  P.  O.  Box  1027,  Rochester,  X.  Y. 


ELECTRTCAT.,  laboratory  engineer  to  do 
research  and  design  on  Illumination  for 
municipality.  Must  be  graduate  electrical 
engineer  and  have  two  years’  experience 
in  electrical  and  photometric  laboratory 
work  and  illumination  design,  or  four 
years’  experience  if  not  a  graduate.  Civil 
service  examination  April  16th.  Apply 
immediately  to  City  Service  Commission, 
City  Hall,  Milwaukee,  Wisconsin. 


EI^ECTRTC  railway  in  central  west  can 
use  young  electrical  engineer,  who  has 
had  .some  exjierlence  on  electric  railway 
work ;  work  would  involve  both  theory 
and  practice :  position  permanent,  with 
chance  for  advancement :  give  full  infor¬ 
mation  in  first  letter.  P-98!>.  Electrical 
World,  7  So.  Dearborn  St.,  Chicago,  Ill. 


POSITIONS  VACANT 


ELECTRICAL  design  engineer,  under  35 
years,  graduate  preferred.  Must  have 
thorough  grounding  in  fundamentals  of 
electricity,  (lood  personality.  Location, 
East.  Write  full  details  of  experience. 
P-2,  Electrical  World,  Tenth  Ave.  at  36th 
Street,  New  York. 


GRADUATE  electrical  engineer  with  ex¬ 
perience  in  substation  design,  power  plant 
wiring  layouts,  and  general  electrical  de¬ 
sign  in  connection  with  electric  utility 
construction  and  operation  ;  location  near 
Kansas  City  ;  give  age,  nationality,  edu¬ 
cation,  degrees  held,  experience  in  detail 
and  .salary  desired  ;  furnish  photograph  ; 
good  opening  for  right  man  with  opisir- 
tunities  for  advancement.  P-985,  Elec¬ 
trical  World,  7  South  Dearborn  St.,  Chi¬ 
cago,  Ill. 


FIRST-CLASS  electricians  wanted  for  steel 
substation  construction  and  electrical 
work  in  power  houses  in  Middle  West. 
P-14,  Electrical  World,  7  So.  Dearborn 
Street,  Chicago,  111. 


MECHAXICAL  engineer.  Xew'  England 
utility  recjuires  technical  graduate,  eight 
or  ten  years’  experience  in  heating, 
ventilating  and  central  station  heating 
plant  problems.  General  experience  in 
.steam  power  plant  design  and  con.struc- 
tion  for  public  utility  also  desirable.  In 
reply  give  education,  complete  experience 
and  salary  desired.  Address  P.  O.  Box 
305,  Essex  Sta.,  Boston,  Mass. 


MECHAXICAL  and  electrical  draftsmen, 
technical  education  or  equivalent  in  lay¬ 
out  and  design  experience,  by  General 
Electric  Company  at  Schenectady,  X.  Y. 
Apply  Industrial  Service  Department. 


WAXTED:  By  a  large  electrical  manu¬ 
facturing  company,  an  engineer  who  is 
familiar  with  the  design  of  watthour 
meters  and  current  and  voltage  trans¬ 
formers.  Permanent  position  for  the 
right  man.  State  qualifications  fully  in 
reply  to  this  advertisement.  Also  state 
salary  expected.  P-13,  Electrical  World, 
Tenth  Ave.  at  36th  Street,  Xew  York. 


POSITIONS  WANTED 


CONSTRUCTION  foreman ;  Twelve  years’ 
experience,  steel  tower  line,  substations 
and  distribution.  PW-IOOO,  Electrical 
W^orld,  Tenth  Ave.  at  .■56th  St.,  Xew  York. 


ASSISTAXT  superintendent  or  general 
foreman  of  electrical  construction;  18 
years’  of  successful  experience  with 
large  Eastern  public  utility  companies. 
Constructing  and  reconstructing  stations, 
underground  transmission  and  distribu¬ 
tion  systems,  including  service  work. 
Nearing  completion  of  construction  pro¬ 
gram.  Will  be  available  in  April.  Age 
40.  Initiative,  organizer.  Reference. 
PW-15,  Electrical  World,  Tenth  Ave.  at 
36th  Street,  Xew  York. 


A  GRADUATE  electrical  engineer  with  18 
years’  sales  and  construction  experience, 
is  open  for  connection.  Large  utility 
acquaintance  and  successful  salesman ; 
formerly  sales  manager  for  creosoting 
company  ;  have  specialized  on  cedar  and 
pine  poles  for  past  six  years.  PW-3. 
Electrical  World,  Tenth  Ave.  at  36th  St., 
Xew  York. 


CHIEF  electrician  wishes  permanent  posi¬ 
tion,  maintenance  or  construction;  16 
years’  experience — references  on  request. 
PW’-12,  Electrical  World,  7  So.  Dearborn 
Street,  Chicago,  Ill. 


ELECTRICAL  estimatorv  superintendent, 
engineer,  25  years’  practical  experience  on 
all  classes  of  work.  Philadelphia  or  New 
York  and  vicinity,  Philadelphia  preferred. 
PW-993,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. 

pMiiiMiniiiiMiiiiMiiiiiiiitiiiiiiiiiMMiMiiMiiiiiiirtrTTtrtnnttitltttttuillllllllltilllliiMlNg 


j  When  Writing 
I  Your  Ad 


ELECTRICAL  maintenance  man  wanted 
for  large  copper  property  in  South 
.-\merica:  Applicant  must  have  had  ex¬ 
perience  in  electric  shop  work  and  arma¬ 
ture  winding.  Three  year  contract,  good 
living  and  working  conditions,  all  travel¬ 
ing  expenses  paid.  Applicant  should 
.state  fully  experience,  married  or  single, 
age  and  when  available.  Address  ”C.  P." 
Post  Office  Box  822,  City  Hall  Station, 
.New  York  City. 


I  WANTED  I 

I  METER  TESTER  | 

I  State  Full  Particulars  and  Salary  | 
I  Expected.  I 

;  P-8,  Electrical  World  I 

I  Tenth  Ave.  at  .•plth  St..  New  York  City  I 


I  GOOD  JOBS  OPEN 

I  rnitril  gtatlont  must  have  meter  experts.  Hundreds 
j  of  rompetent  men  wanted  for  positions  paying 
I  3.1.664  and  over.  We  can  train  TOU  at  home  to 
I  yuur  spare  time. 

I  BE  A  METER  ENGINEER 


:  A  postcard  brings  full  details.  No  obligation. 

I  FT.  WAYNE  CORRESPONDENCE  SCHOOL  . 
5  Dept.  r..  Ft.  Wayne.  Tnd.  S 


W.AN^TED — Meter  engineer  to  take  charge 
of  standardization  work  in  meter  labora¬ 
tory  of  large  utility.  Broad  knowledge 
of  construction  of  meters  and  instru¬ 
ments  ;  ability  to  grasp  problems  and 
get  work  completed ;  and  technical  edu¬ 
cation  are  essential.  Good  opportunity 
for  capable  man.  Apply  P-17,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 


EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
$2,500  and  $25,000,  and  are  receptive  to 
negotiations  for  new  connection,  your  re¬ 
sponse  to  this  announcement  is  invited. 
The  undersigned  provides  a  thoroughly 
organized  service,  established  nineteen 
years  ago,  to  conduct  confidential  prelim¬ 
inaries,  and  assist  the  (lualified  man  in 
locating  the  particular  position  he  desires. 
Not  a  registration  bureau.  Retaining 
fee  protected  by  refund  provision,  as 
stipulated  in  our  agreement.  Send  name 
and  address  only  for  description  of  serv¬ 
ice.  R.  W.  Blxby,  Inc.,  262  Main  Street, 
Buffalo,  N.  Y. 


$3.000-$30,000  men  find  our  .service  effective 
in  making  connections  individual.  Con¬ 
fidential.  Refund  agreement.  Not  agency. 
Jacob  Penn,  Incorporated,  9  Park  Place, 
X’ew  York. 


Provide  an  indexing  or  sub¬ 
ject  word. 

Write  it  as  the  first  word  of 
your  ad. 

If  it  is  a  Position  Wanted 
or  Position  Vacant  ad,  make 
the  first  word  the  kind  of 
position  sought  or  offered. 

This  will  assure  proper 
classification  in  the  column. 
The  right  is  reserved  to  re¬ 
ject,  revise  or  properly  clas¬ 
sify  all  Want  Advertise¬ 
ments. 


Proper  C lassification 

increases  the  possibility  of 

Prompt  Returns 
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J.L.HEMPHILL  &  CO.  Inc.  I’ 


ELECTRICAL  ENGINEERS  AND  EQyiPMENT  ) 

801 -8 07  Will  jams  St.  NorthBer^en,  N.J. 


MOTOR  GENERATOR  SETS 

2— 300  kw.,  125  V.,  1200  r  p  m.  New  G.E.  Hyn- 

chronous  motor  sets.  3  ph.,  60  cy.,  480-2300  v. 

1 — 200  kw.  1200  r.p.m.,  250  v.,  G.E.  New  Syn¬ 
chronous  motor,  3  ph.,  60  cy .,  480-2.300  v. 

1 — 150  kw.,  600  r.p.m.,  250  v.,  Gen.,  3  ph.,  60  cy. 
220-440  V.,  G.E.  Synchronous  motor. 

1 — 125  kw.,  250  V.  WesttnKhoiise  Synchronous  Gen. 
Motor  Set,  3  ph.  60  cy.  230,  2200  v. 

1—100  kw..  125  V.,  D  C.  220-440  A  C..  G  E.  Syn¬ 
chronous  Motor  Generator  Set,  220/  440  v. 

1  —  100  kw.,  250  V.,  Gen.,  900  r.p.m.,  2200  Synch¬ 
ronous  Motor. 

1 — 75  kw.,  250  V.,  Generator,  3  ph.,  60  cy.,  2200 
V.,  Synchronous  Motor. 

1—60  kw..  125  V..  C.W.,  3  ph..  60  cy.,  220-440  v.. 
Motor. 

1 — .50  kw.,  250  V..  Westlnghouse  2  ph..  60  cy., 
220-440  V. 

10-20-25-40  kw..  125  V.,  Exciter  Sets. 

10-20-.30  kw.  Balancer  Sets. 

3 —  5  kw.  Battery  ('harglni;  Sets. 

ENGINE  GENERATOR  SETS  AND  TURBINES 

1 — 937  kva.,  750  kw.  8  P.F,  Sph.  60  cy..  480  volts. 
3600  R.P.M.  Gen.  Elec,  with  d.  c.  exciter. 

1—325  k.v.a.3  ph..  60  cy.,  240-480  v.,G.E.  Skinner 
UnIflow  Engine  Set. 

1  — 150  k.v.a.  G.E.  Skinner  Uniflow  Set,  3  ph.,  60 
cy.,  480-2300  V. 

1— 75  k  v.a.  3  ph.,  60  cy.  Westlnghouse  Geared 
Non-Condensliig  Turbine. 

TRANSFORMERS 

2 —  1.500  3000  kva.  G.  E.  combined  oil  and  water 
cooled  3  ph  .  60  cy..  1 1000-2200-2300  v. 

3— 1.50  kw..  4150  V.,  120-240  Pittsburgh  Oil 

Cooled  Translormers. 

1.5—5  kw  .  30  kw.,  3  ph  .  Pole  Type.  2200-1100 
440  220  110  G  E. 


A.  C.  GENERATORS 


No. 

1 

2 

2 

1 

1 

1 

1 

1 


Kv 

Rpm. 

Volts 

Ph. 

Type 
G.E.  “B’ 

400 

360 

480 

3 

2.50 

600 

440 

3 

Westg. 

125 

900 

2300 

3 

C'r  -Wh 

100 

900 

230  2300 

3 

G.E. 

75 

600 

220 

3 

Westg. 

75 

900 

2300 

3 

G.  E. 

.50 

1200 

220-440 

3 

G.  E. 

.50 

1200 

2300 

3 

G.  E. 

30 

1200 

220-2200 

3 

G.E. 

100 

75 

75 

75 

75 

60 

60 

60 

50 

50 

50 

40 

40 

25 

25 

25 


-3  Phage,  60  Cycle 

G.  E. 

G.  E.  syn. 

G.  E.  syn. 

Westg.  syn. 

G.  E. syn. 

G.  E.  syn. 

G.  E.  syn. 

Westg.  sl.rg. 
Westg.  sq.cg.  mtr. 
G.  E.  sq.  eg. 

900  220  440  2200  Westg  sq  eg. 


HP. 

Rpm. 

Volts 

600 

360 

440 

500 

600 

2200  4150 

400 

450 

2200 

250 

600 

220  440 

250 

600 

440  2200 

200 

514 

4150  2300 

150 

900 

2300 

150 

514 

2200 

150 

1800 

2200 

100 

900 

440  2200 

600 

220 

G.  E.'^.'cg 

600 

220 

Falr.-M.  sl. 

490 

440 

Allls-Uhal. 

900 

2200 

G.  E.  Kt. 

1200 

220 

G.  E.  sl.  rg. 

720 

220  440 

G.  E.  Kt. 

300  220  440  2300  Falr.-M.syn. 


600 

900 

1200 

1700 

1200 

900 

1200 

900 


2200 
2200 
220  440 
220  440 
220  440 
440 '2200 
440 
220 


G.  E.  MTsl.  rg. 
G.  E.  B. 

Wagner  si.  rg. 
Westg.  si.  rg. 

G.  E.  KT. 
Cr.-Wheeler 
G.  E  K 
Westg.  C.  8. 


(3  Phase  Motors  on  Request) 


BRAND  NEW  MOTORS 


No.  Up.  Rpm. 

I  40  900 

1  40  1200 

2  30  1200 

1  30  900 


Volts 

220-440 

220-440 

220-440 

220-440 


Type 

Gen.  Electric  KT 
Gen.  Electric  MT 
Gen.  FMectrlc  KT 
Gen.  F;iectrlc  KT 


No. 

5 

"2!- 

Rpm. 

Volts 

220-440 

Type 

Gen.  Electric  KT 

4 

25 

600 

220-440 

Gen.  Electric  KT 

1 

15 

1200 

220-440 

Gen.  Electric  KT 

2 

15 

1200 

220-440 

Gen.  Electric  MT 

1 

10 

1200 

220-440 

Gen.  F;iectrlc  MT 

5 

71 

900 

220-440 

Gen.  Electric  MT 

D  C. 

Generators 

No. 

1 

1 

1 

1 

1 

1 

1 

1 


No. 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


No. 

1 

1 

1 

3 

1 

1 


Kw. 

Rpm. 

Volts  Type 

300 

1200 

125 

brand  new.  G.  E- 

200 

1-200 

250 

brand  new.  G.  E- 

200 

600 

2.50 

G.E. 

150 

600 

250 

G.E. 

100 

720 

250 

G.  E. 

75 

450 

250 

Dlebl 

50 

600 

250 

W  estg 

30 

1000 

250 

Westg’ 

(Smaller  Sizes  on  Request) 


D.  C. 

MOTORS— 

23*  VOLT 

Hp. 

Rpm. 

Type 

250 

550 

G.  E. 

150 

600 

G.  E. 

150 

1100 

Westg.  SK. 

125 

550 

Cr.-Wheeler 

100 

625 

Westg.  Types 

80 

500 

Allis-Chal. 

75 

475 

Westg.  Type  S 

50 

.560 

Westg.  Sk 

50 

40 

650 

400 

Sprague 

Diehl 

40 

1300 

Diehl 

35 

200 

Diehl 

35 

700 

Cr.-Wheeler 

35 

420 

Diehl 

20 

665 

Diehl 

20 

200 

Diehl 

20 

900 

Diehl 

(Smaller  Sizes  on 

Request) 

D.  C.  MOTORS— 125  VOLT 

■’Vifs 

Rpm. 

575 

Type 

G.  E. 

100 

600 

G.E. 

80 

600 

G.  E. 

25 

1200 

Sprague 

20 

6.50 

G.  E. 

15 

775 

SK  Westg. 
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POSITIONS  WANTED 


ELKCTUICAL  engineer,  desires  oppor¬ 
tunity  with  utilities  construction  depart¬ 
ment.  Kxperience  supervision  of  plant 
substation  transmission  and  distribution 
construction.  Solicit  investigation  of  ac¬ 
tivities  and  capabilities  as  construction 
and  maintenance  engineer.  P\V-977, 
Klectrical  World,  Tenth  Ave.  at  36th 
St.,  New  York. 


(CIjECTUICAI.!  engineer,  20  years’  contact 
with  utilities  operations,  kxperience  on 
design  and  planing  central  and  substa¬ 
tion,  transmission  and  distribution.  Resi¬ 
dent  engineer  planning  and  construction. 
Desires  opportunity  in  a  subordinate  or 
executive  capacity  In  the  construction 
division.  PW-976,  Electrical  World, 

Tenth  Ave.  at  36th  St.,  New  York. _ 

ifiNGINEER,  mechanical,  27  years’  prac¬ 
tical  experience,  chiefly  foreign  countries, 
handling  contracts  sales  installation  in¬ 
spection  steam  turbines  and  other  ma¬ 
chinery  ;  willing  to  travel  abroad.  PW-991, 
■Electrical  World,  Tenth  Ave.  at  36th  St., 
New  Y’ork. 

vIETER  tester,  8  years’  experience,  single 
and  polyphase  meters,  switchboard  and 
curve  drawing  instruments.  PW-968, 
Electrical  World,  Tenth  Ave.  at  36th  St., 
New  York. 

(IIIMMMIMIIIMIIIIillMIMIIMMIMIMIIMItlMIMIIIMItlMMMHMMIIIIMIIHIMMIIIIIIIIIIMlIMt; 


Foreign  Utility 
Executive 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER,  university 
graduate,  43,  now  employed,  2  years 
general  electric  test,  7  years  electrlflca- 
tion,  including  generation,  distribution, 
motor  applications  with  associate  con¬ 
trol,  lighting,  etc.,  as  practiced  by  manu¬ 
facturing  plants,  cement  mills  and  other 
industries.  Experience  covers  estimates, 
designs,  layouts,  requisitions  for  mate¬ 
rial  and  kindred  subjects.  Desires  to 
correspond  with  large  utility,  manufac¬ 
turing  or  industrial  concern  requiring  a 
man  with  above  qualifleations.  Capable 
taking  charge  of  drafting  department  or 
supervising  industrial  installations  and 
maintenance.  PW-5,  Electrical  World, 
Tenth  Ave.  at  36th  St.,  New  York. 

METER  ENGINEER,  desires  position  with 
responsibility,  where  knowledge  of  meter 
work  is  essential,  has  15  years’  expe¬ 
rience  in  all  branches  of  meter  and  in¬ 
strument  work,  including  2  years  as 
superintendent  of  meter  department.  PW- 
6,  Electrical  World,  Tenth  Ave.  at  36th 
St.,  New  York. _ 

TMC’HNICAL  graduate,  ’25,  with  four 
years’  experience  in  construction  and 
operation  of  electrical  distribution  system, 
desires  connection  with  public  utility. 

•  PW-10,  Electrical  World,  7  So.  Dear- 
born  Street,  Chicago,  Ill. _ 

TR.AINING  for  sales  position  with  manu¬ 
facturer  of  Industrial  electrical  equip¬ 
ment.  Graduate  of  M.  I.  T.  1926  in  elec¬ 
trical  engineering.  Two  and  one-half 
years’  experience  in  general  engineering 
department  of  large  iKiwer  and  light  com¬ 
pany.  P'W-986,  Electrical  'World,  7  South 
Dearborn  St.,  (Chicago,  Ill. 


EDUCATIONAL 


ISlUa  Electrical  School 

Condensed  course  in  electrical  engineering; 
complete  in  one  year ;  for  men  of  char¬ 
acter,  ambition  and  limited  time ;  theo¬ 
retical  principles  and  practical  applica¬ 
tions  of  electricity ;  mathematics,  steam 
and  gas  engines,  mechanical  drawing, 
extensive  shop  work ;  construction,  in¬ 
stallation,  testing ;  fireproof  dormitories, 
dining  hall,  laboratories,  shops ;  estab¬ 
lished  in  1893  :  catalog  on  request.  253 
Tacoma  Ave.,  Washington,  D.  C. 


U.  S.  Government 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
March  26,  1929. — Sealed  proposals  will  be 
opened  in  this  office  at  3  p.m.,  April  8,  1929, 
for  furnishing  all  labor  and  material  neces¬ 
sary  for  the  furnishing  and  installation  of 
two  electric  freight  elevators  in  the  old 
appraisers  stores  (U.  S.  govt,  warehouse). 
New  York,  N.  Y.  Drawings  and  specifica¬ 
tions  may  be  obtained  at  this  office  in  the 
discretion  of  the  supervising  architect. 
.IAS.  A.  WETMORE,  Acting  Supervising 
Architect. 


WANTED 


Foreign  Utility 
Executive 

Broail  gauged,  well  balanced,  American 
trained,  operating  exeeutive  of  Koiiiid 
experieiiee  in  development  oind  manage¬ 
ment  of  utility  properties  in  Europe. 

Fur  Flast  and  So.  .Xineriea  now  available 
for  eonne<'tion  with  well  finaneed  or¬ 
ganization  operating  in  the  foreign  Held. 
.Vineriean,  .35,  Gentile,  inarrie»l,  grad¬ 
uate  engineer. 

PXV-10,  Electrical  World 
Tenth  .\ve.  at  .’Itltli  St.,  New  York  Uity 

-ItlllMIMtMIIIMIIMUIIIMIIMIIIinMIllMIIIIMMItlilllMIIMMiMMIIMHMIMiniMIIIIIMMIMMlP 


SALESMAN  WANTED 


Sales  Engineer 

Man  1927  or  1928  graduate  in  electrical 
engineering  who  prefers  the  commercial 
side  of  a  manufacturing  organization 
and  who  is  interested  in  traveling  sales 
work.  Make  your  answer  a  sales  letter. 
This  is  a  good  opportunity  to  connect 
with  a  growing  concern  with  offices  in 
the  principal  cities.  I,ocation  Middle 
West.  SW-18,  Electrical  World.  7  So. 
Dearborn  Street,  Chicago,  Ill. 


I  WANTED  TO  BUY  I 

I  STEAM  TURBINES  I 

I  'Z — 1.000  kw.  or  smaller  non-condenBing  | 
s  16  lb.  back  prcBSure.  | 

I  Wire  Box  No.  | 

I  W-0,  care  of  McGraw-Hill  Co.  | 

I  Sun  Francisco,  California  | 

rMIIHIIIIIIMIIIIMMIIIMMtMIMMIIMIMMIIIMIIIIOIMIHIIIIIMIIIIIMiniMIIIIIHilMtItMUimr 
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HI'GRADE-REBUILT 


Rebuilders  of  Hi-Grade  Electrical  Machinery  Since  1893 

Lincoln,  Sixteenth  and  Wood  Sts.,  Chicago,  Ill. 


TRANSFORMER  SALE 

Every  Working  Day  in  the  Year 
30  to  60%  Saving 


-  ('(). 

St.  Luiiis,  Mu. 

The  Eleetrio  Service  Co..  tJ12  Walnut  St.. 
Cincinnati.  Oliiu 

Gentlemen:  In  answer  to  your  letter  with 
regard  to  transformers  you  have  furnisheil 
us.  we  are  very  well  satistieii  with  them 
and  wish  to  add  have  hiui  no  trouble.  We 
are  also  pleased  with  the  service  you  have 
ttiven  and  you  can  rest  assured  that  at  any 
time  we  are  in  the  market  for  anything:  of 
this  kind  we  shall  l)e  g’lad  to  take  the 
matter  up  with  you. 

Yours  very  truly. 

-  I’urchusin*;  Ag'cnt. 


We  have  5,000  transformers  in  capacities  from  1  to  1,000 
leva,  and  110  to  66,000  volts  in  stock.  About  one-half  of 
them  are  brand  new — all  leading  standard  makes — and  have 
never  been  in  service.  We  purchased  them  by  liquidation  of 
public  utility  stocks  preceding  “change  overs.” 

All  used  transformers  have  been  thoroughly  re-built  by  expert 
workmen  in  our  own  shops. 

Every  transformer  we  sell  is  tested  to  A.l.E.E.  standard  and 
is  GUARANTEED  by  us. 

V’^isit  our  shops — get  our  low  prices. 


We  will  also  repair  your  broken  down  transformers — singly  or  in  quantity  lots — at  substan¬ 
tial  savimrs  to  you.  Over  20  .years'  experience.  Hiirhest  quality  worknianhip.  Invcstig’ate 
this  money  savintr  transformer  maiiitenance  service. 


ELECTRIC  SERVICE  CO  ' 

Americas  Used  Translormcr  Clearino;  House 

212 Walnut  Street  Cinciiucati.Ohio 
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Motors  that  save  you  money! 

‘  Gregory  Hi-Grade-Rebuilding  Processes  make  it  possible  for  us 
to  furnish  you  motors  new  in  appearance,  performance  and  lasting 
qualities,  at  a  DECIDED  SAVING  IN  PRICE. 

They  are  the  result  of  more  than  35  years  of  experience,  and  have 
made  GREGORY  HI  -  GRADE  -  REBUILT  MOTORS  recog¬ 
nized  leaders  in  the  Rebuilt  Motor  Market. 

You  will  find  it  profitable  to  verify  these  facts  bv  ordering  a 
GREGORY  HI-GRADE-REBUILT  MOTOR  shipped  you  on 
approval. 


Sen^  today  for  our  80-page  illustrated  Bargain  Sheet. 

Your  Choice 
of  Standard  Makes  of 
Motors,  Generators,  Transformers,  etc., 
at  prices  that  show  a  real  saving. 


Gregory  Electric  Co. 


We  buy  modern  type  transformers — any  size — any  quantity. 

Specially  interested  in  large  size  transformers  in  not  less  than  carload  lots. 


March  30, 1929 

Electrical  World 


HIGH  GRADE  STANDARD  EQUIPMENT 


Slip  Kind  MoturH — 3  I’h,,  60  Cy. 

Voiu  Make  S 

2l'(M)-5jO  Whse. 

220-440  G.E. 


Direct  Current  Generators 


150 

220-440 

G.E. 

720 

150 

220-440-550 

G.E. 

600 

125 

22(H) 

G  E. 

1200 

125 

220-440 

G.E. 

600 

100 

2200 

G.E. 

900 

1(H) 

440-220 

G.E. 

720 

100 

440-220 

G.E. 

600 

100 

440-220 

G.E. 

900 

75 

220-440 

G  E. 

720 

75 

440-220 

G.E. 

900 

75 

5.50 

G.E. 

720 

50 

550 

G.E. 

514 

50 

220-440 

G.E. 

900 

Synrhroiiuus  .Motors — 3  I*h.,  60 

Cy. 

Hp. 

Volts 

Make 

Speed 

240 

2200-440 

G.E. 

720 

1.35 

2200-550 

G.E. 

900 

SO 

22(H)-440-220 

G.E. 

1200 

7.5 

220-440  G.E. 

Direot  Current  Motors 

iH)0 

Hp. 

225 

Volts 

Speed 

Make 

230 

760 

Westghse. 

1(H) 

2.30 

625 

Westghse. 

.SK 

60 

2.30 

10.50 

General  Electric 

RC 

50 

6(H) 

1450 

Westghse. 

200 

250 

850 

Westghse. 

125 

250 

650 

Western  Electric 

100 

250 

720 

Westghse, 

75 

250 

850 

General  Electric 

65 

125 

8(H) 

Westghse. 

35 

125 

850 

General  Electric 

6 

125 

300 

Westghse, 

8q.  Ca.  .Motor 

8 — 3  I'h.,  60  Cy, 

200 

2200 

Westghse. 

1.50 

22(K) 

Westghs**. 

100 

550 

G.E. 

100 

220-440 

G.E. 

100 

220-440 

G.E. 

75 

220-440 

G.E. 

75 

220-440 

G.E. 

75 

220-440 

G.E. 

7.5 

2200 

Allls-Cbal. 

.50 

220-440 

G.E. 

50 

550 

G.E. 

40 

220-440 

G.E. 

Motor  Generator  Sets 

1 — 200-kw.,  250-275-v.,  900-r.p.nj.,  G.  E.  Type. 
D.M.C.  connected  to  A.T  I.,  2200-v..  3-ph., 
60-cy.,  syn.  motor. 


1— lOO-kw.,  125-v..  1200-rpm.  G.  E.  Type 
MP(’.:  D.C.  Generator  connected  to  125-kva. 
G.  E.  Type  ATI.  440-220-v..  3-ph..  60-cy..  syn. 
motor. 

1— .W)-kw  .  125-v..  1150-r  p.m.  G.  E.  Type  RC. 
D.C.  Generator  connected  to  75  hp.  G.  E.  Type 
KT.  220-440-v..  3-ph..  60-cy.  motor. 

1— 50-kw,  125-v..  11.50-r.p.m.  Westahse.  S.K. 

D.C.  Generator  connecte<l  to  75  hp.  Westshse 
Type  CS  2200-v..  3-ph..  60-cy.  motor 

A.  C.  Generators 

1— 187-kva..  720-r.p.m..  2200-440-220-v..  3-ph.; 

60-cy..  G.  E.  belted  exciter. 

1— 100-kw..  !HX)-r.p.m..  2200-v..  3-ph..  60-cy..  G.  E. 
belted  exciter. 

1— 75-kw..  9(K)-r.p.m..  480-240-v..  3-ph.  60-cy 

G.  E..  belte<l  exciter. 

1—75  kw..  1200-r.p  m..  2200-480-240-v..  3-ph., 
60  cy..  G.  E.  belte<l  exciter 

1 —  37  ivkva..  1200-r.p.m..  240-v..  3-pb..  60- cy. 
G.  K..  direct  connected  exciter. 

Transformers 

3— Allls-Chal.  667-kva..  60  cy..  1.3.SOO-23O-460 
3 -G.E.  550-kva..  60  cy.,  2300-230-460 

3— G.E.  33.3-kva..25cy.,  2300-230-115 

3— G.E.  200-kva..60cy.,  2.300-230-115 

2—  G.E.  250-kva.,60cy.,  2.3(H)-230-460 


STEPHEN  HALL  &.  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN,  N.  J. 


. . . . II . . 


IRANPLEI 


OFFERS  BIG  BARGAINS 

I.N 

Csed  and  Rebuilt  Engine  Generator  Seta,  Turbo 
Generator  Seta,  .Motors,  Rotary  Conrerters,  Gen¬ 
erators,  Motor  Generator  Sets,  Engines,  Boilers, 
Steam  and  Electric  Machinery  of  all  kinds,  also 
Machine  Tools.  Send  for  our  new  machinery  list. 
Yours  for  the  asking.  Established  Over  50  Teari. 


RANDLE 
MACHINERY  CP. 


1822  Powers  St.,  Cincinnati,  O 


7.1 

■■ 


ailllllllllllllllllllllllllllMIIIMIIIMIIIIIiniMlltMIIMItMIIIMIIMtlllllMMIIIIIIIIIIIMIIMIIIMl 

i  FOR  SALE  i 

I  TEXTILE  MOTORS 

I  12 — General  Electric.  4-franie  drive  Tex-  | 
I  tile  Motors.  20  hp..  3  ph..  60  cy.,  .5.50  | 

I  volt.  l.ROO  r.p.m..  with  double  ex-  I 

I  tciidetl  aliafts  with  4  pulleys.  $S0  5 

:  each.  1 

I  FRANK  KIDUIN  t'O.MI*.\NY  I 

I  2.57  A  Street.  Boston.  Mass.  I 

vlillllllllllMIIIIIIIMIIIIIIIIIIIMIIMIMIIIIIIIIIIIIIIillMIIIIIIIIIIIIHIIIIIIUMIIIIIIMIIIIIIItMIl' 

JiHIMIIIIIIIIIIMilllllllllllllltMilllllllllllMllliltMIIIIIIIIIIIMIIIIIIMIIIIIIIIIIIMHIHIItlllll'. 

I  FOR  SALE  I 

I  60  kw..  2.300  volts.  60  cycle.  .3  phase.  | 
i  27f>  r.p.nt.  .Alternator  and  Exciter,  direct  i 

I  connected  tu  Erie  Ball  Flntrine  in  first  class  i 
i  ixtndition.  IfijOO  f.o.h.  cars.  Binghamton,  I 
=  N.  y.  I 

I  O’CONXKI.L  ELECTRIC  CO.  I 

I  63  Mt.  Hope  Avenue,  Rochester,  N.  Y.  | 

niMUMIIMlIlllllllllllMMIMIMIIIIIlMIIMIMIIMHNIIIMMIIMMIIIIIIMIIIIIMMMItMllllMlIMfl* 


‘‘IOHNA.”$TEWARTElECirRICCO. 

( Established  1897) 

Vine  and  Water  Sts..  Cincinnati.  O. 

For  over  30  years  supplying 
good,  used  STEAM  AND 
ELECTRICAL  EQUIPMENT 

to  Central  Stations  and  Industrial 
Plants.  Motors,  Generators,  etc.,  avail¬ 
able  for  immediate  shipment  from  our 
warehouse.  Dependable  equipment  at 
low  prices. — “JOHN  A." 

(2) 


. . nil . . 
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MOTOR  BARGAINS 

New  and  Used  Selected  Bargains 


li.P.  Make  liP.X 

300  Allis-Chal.  900 
200  Fairbanks-M.OOO 
17.5  Allis-Chal.  600 

150  G.  E.  000 

100  Wcstghse.  600 

100  Alhs-Chal.  600 

100  Westghsc.  580 

.50  Allis-Chal.  720 

40  Liiicuiii  720 

40  Allis-Chal.  900 


Slip  Ring  Motors 
liP.M.  Ph.  r. 


jjHlMIIIIIIIIIIIIIIIIIIIIIII.IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHilllllllllllllllllllllllllllllllllllllllllllll 

I  10,000  KW.,  12,500  KVA. 

I  3  phase,  60  cycle,  2300  volt 
Steam  Turbo  Unit 


i...„  »i  „r, it'’. i.a'.K.S.'.'ir.:  fi  1 1 


utors  and  motor  Generator 


I  I  L.  J.  LAND,  207  Centre  St.,  N.  Y.  C.  ^  |  |  | 

Viuinn^iiiummiiiiiiHilniiiniiiWiiui'uiiiuiuiiHiiiHiTn  . . . .  | 

. . . . ms  = 


I  MOTOR  BARGAINS  | 

I  Variable  Speed — 230  Volt — D.  C.  i 

=  1 — 125-hii.  Diehl,  K-Tl,  6(M)/18«0.  1 

i  1 — 85/10n-h|).  Westgh.  SK-200.  250/550.  = 

=  1 — 75/lOn-hp.  Westgh.  SK-210.  200/600.  = 

i  1 — 75/100-h|).  (rwker-Wheeler.  C.MC-OIH.  500/1000.  = 

=  1 — 50/65-h|).  Gen.  Elec..  RE(  -204.  500/1000.  = 

=  1 — :!5-h|).  Diehl.  K-10,  600/1800,  = 

=  1 — 35-h|).  CriMker-Wheeler,  CMC.  800/1600.  1 

=  1 — SO-hp.  Westgh.,  SK  130.  725/1450.  = 

=  2 — 25-hp.  Croiker- Wheeler,  CMC.  800/1600.  1 

1 — 25-hp.  Westgh..  .SK-130.  600/1200.  = 

1 — 20-hp.  Gen.  Ele<'..  RK-12,  500/1500.  = 

6 — I5/20-hp.  Westgh..  SK-IIOL.  500/1500.  i 

1 — 15-hp.  Westgh. .  enel.  SK-150.  300/000.  1 

1 — 15-hp.  Westgh.,  end.  .SK-llOL.  400/1200.  I 

See  last  week's  listing  = 

Motors— Generators — Transformers  auid  = 

Other  Electrical  Equipment  | 

Eclyea  Co.,  Inc.  New'^^oVrcfty'  | 

REBUILT — GUARANTEED  1 

^iiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiiiiiiiimitiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiMiiuiMa 


1—10,000  KW.,  12,500  KVA.  Westinghouse 
Double  Flow  type  Turbo  Unit,  3  phase,  60 
cycle,  2300  volts,  1800  r.p.m.,  200  lb.  pressure, 
complete  with  No.  21  Le  Blanc  Jet  Condensing 
equipment. 

200  KW.  Duplex 
Motor  Generator 
Exciter  Set 

Generator:  200  KW.,  self-contained  Westing- 
house  125  volt,  1600  ampere,  interpole  type,  900 
r.p.m.,  commutator  full  depth. 

Motor:  300  HP.  Westinghouse  CW.,  slip  ring, 
3  phase,  60  cycle,  2200  volts,  900  r.p.m. 

Turbine:  Westinghouse,  200  lb.  steam  pressure, 
900  r.p.m.,  equipped  with  specially  designed 
governor. 

Equipment  Ready  for  Immediate  Shipment. 

For  Further  Information  and  Price  Apply  to 

ARCHER  BALDWIN,  Inc. 

126  LIBERTY  ST.,  NEW  YORK  CITY 

Phone  KKCtor  40*15-0-7 


^UiiiiiiiiniiniiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiittiiiiiiiiniiiiiiiiniiiiiiiiiiiiuuiiiuiiiuiiiiuiiiiiiiiiiiiiiiiiiiiitiMiiiitiiiiiiiiiiiiiiMiiiiiiiiiiiiiiniiiiiiiHiiHiiiiiiHiiiliiiiiiuiiiiiimmmiiimiiisiiiin 
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POWER  PLANT  EQUIPMENT 


TURBO  UNITS 

I  1 — 12,S00  kw.  WestlnKhuuse,  3-60-2,300,  surfare 

s  con<l«nter  and  auxillarlea. 

I  1 — 6,250  kw.  VVeitinghouiie  2-3-60-2, 300-13, 200. 

I  2 — 2,500  kw.  Oen.  Elec.  3-60-6,600  Bleeder  type, 

i  1 — 2,500  kw.  Weitinghouse  2-3-60-2,200. 

i  I — 1,500  kw.  Ueneral  Electric  2-3-60-2,200. 

I  1 — 750  kw.  General  Electric  3-60-600. 

=  1 — 600  kw.  General  Electric  3-60-2.300. 

i  1 — 500  kw.  General  Electric  3-60-440-220-2.200. 

I  1 — 300  kw.  Weatinghouse  3-80-2.400. 

i  1 — 250  kw.  Kerr-Dlehl  NEW  125  volts  D.C. 

I  1 — 100  kw.  Gen.  Elec.  3-60-600  v.  Bleeder  type. 

I  BOILERS  AND  BOILER 

I  EQUIPMENT 

a  6— 604-lip.  .Straight  Tube  B.  &  W..  A.S.M.E.. 

I  200  lbs. 

s  3 — 604-hp.  Straight  Tulte  B.  &  W.  Mass,  stand- 

*  ard.  208  lbs. 

I  3 — 35n-bp.  B.  &  W.  Straight  Tube  A.S.M.E.. 

I  200  lbs. 

:  4 — 200-hp.  HRT  Bigelow  Mass,  standard,  125  lbs. 

I  COAL  CRUSHERS,  ELEVATORS, 

I  CONVEYORS,  LARRYS 

I  7 — Turbine  Driven  Bhnvers.  28.000  to  60,000  cu.ft. 

I  2 — 5,000-bp.  t'oehranc  Dpen  Ueaters. 

I 


3 — 17-ln.  and  10-ln.  by  15-in.  Worthington  Feed 
Water  I’unips. 

COMPRESSORS 

(Direct  Klectric  Driven) 

5,930  cu.ft.  Ingersoll-Kand  PI<E-2.  3  phase,  60 
cycle,  any  voltage. 

3,633  cu.ft.  Ingersoll-Kanu  PKE-2,  3  phase,  60 
cycle.  2.200  volts. 

1,721  cu.ft.  Ingersoll-ltand  PKE-2.  3  pha.se.  60 
cycle,  440  volts. 

1,584  cu.ft.  Chicago  Pneumatic  UCE,  3  iihase,  60 
cycle.  4  10  Volts. 

1,302  cu.ft.  Ingersoll-Kand  niE-2,  3  phase.  60 
cycle,  2,300  volts. 

1,214  cu.ft.  NEW  (any  make),  3  phase,  60  cycle. 
2,200  volts. 

528  cu.ft.  Pennsylvania,  3  ph.,  60  cycle,  550  volts. 

Belt  Driven 

1,190  cu.ft.  Ingersoll-Kand  \K-2. 

888  cu.ft.  Ingersoll-Kand  XB-2.  "M"  Motor,  3 
phase.  60  cycle,  550  volts. 

A.  LEE  ELLIS 

10  High  St.,  Boston,  Mass. 

“The  Buyer  Must  Be  Satisfied  Always” 


720  cu.ft.  Sullivan  WJ-3  .\ngle,  "MT”  Motor. 

3  phase,  60  cycle,  220  volts. 

660  cu.ft.  Worthington  Feather  Valve. 

599  cu.ft.  Ingersoll-Kand  XB-2. 

478  cu.ft.  Sullivan  WJ-3. 

250  cu.ft.  Chicago  Pneumatic  NSB. 

Steam  Driven 

4,384  cu.ft.  Ingersoll-Kand  ORC-3. 

2.588  cu.ft.  Ingersoll-Kand  ()C-3. 

1,531  cu.ft.  Ingersoll-Kand  XPV-3. 

1,166  cu.ft.  Ingersoll-Kand  XPVB-3. 

823  cu.ft.  Ingersoll-Kand  XPVJl-3. 

789  cu.ft.  Ingersoll-Kand  X-4,  60  lbs. 

599  cu.ft.  Ingersoll-Kand  X-3. 

254  cu.ft.  Ingersoll-Kand  ('K-l. 

ENGINE  GENERATOR 

1 — 360  kw.  General  Electric  3-60-2.200-550-440- 
220,  direct  connected  to  a  23x26-in.  stroke, 
left  hand  Skinner  Automatic  Engine. 

M.  G.  SETS 

1 — 500  kw.  SYN.  Westinghouse  3-60-2,300-230  v, 
1  — 150  kw.  SYN.  Westinghouse  3-60-6,600- 
4,000-2.200-250  volts. 

1 — 75  kw.  Gen.  Elec.  3-60-2.300  vults-125  volts. 
1 — 50  kw.  Oen.  Elec.  3-60-550-250  volts. 


. . . 
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i  CONDENSER  BARGAINS  | 

I  Hurfare  Type:  2.000;  4.000;  6,000;  6,000;  i 
I  7.000;  25.000  sq.ft.  = 

I  I-eBlaiir  Jet  Type:  .'100;  600;  1,000;  = 

i  1.600:  2.000;  3,000:  6,000;  8,000;  1 

I  10.000  kw.  capacity  units.  1 

I  PAri,  STKW.AKT  &  COMP.ANY  I 
I  TURBO  &  POWER  SPECIALISTS  CINCINNATI  | 

lIMMIItHIllNIIMIIIIIIMItMnMIlllMMIMIMIMMinillMlIlltlllllMIIIMIIIIIIMItlllMMMIIIMItr 
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Street  Lighting 
Transformers, 
General  Electric 

Type  RO,  2200  Volt,  6.6  Amp., 
60  Cycle 

5—2  KW.  3—  3  KW. 

5— S  KW.  4—10  KW. 
1—25  KW. 


Distribution 

Transformers 


60  CYCLE,  SINGLE  PHASE, 
2300x115/230  VOLTS 
MOSTLY  BUILT  1925  and  1926 


1  Qu. 

Kva. 

Make 

Qu. 

Kva. 

Make 

1  78 

n 

W  cstgh. 

29 

10 

Westgh. 

1  25 

3 

G.  E. 

15 

15 

G.  E. 

1  34 

3 

VVestgh. 

29 

15 

Westgh. 

1  21 

5 

G.  E. 

8 

25 

G.  E. 

1  41 

5 

Westgh. 

23 

25 

Westgh 

1  24 

7i 

G.  E. 

7 

37i 

Westgh 

1  42 

7i 

Westgh. 

2 

50 

Westgh 

1  15 

10 

G.  E. 

6 

75 

Westgh 

I  A.C.  Line  Voltage  | 
Regulators 

1  60  CYCLE,  SINGLE  PHASE  j 

I  1—22  KW.,Wcsrgh.  I 

I  3— 16J  KW.,  G.  E.  I 

I  1— llj  KW.,  Wcstgh.  1 

I  2— 16J  KW.,  G.  E.  I 

I  Turbo  Generators,  Various  Sizes.  | 
I  Also  Large  Stock  Transformers,  En-  | 
I  gine  Driven  Units,  Motor  Generators,  | 
I  Motors,  Dynamos  of  all  Descriptions. 

I  George  Sachsenmaier  Co.  | 

I  8401  Hegernian  5t.,  flolmpBUnriTt  Phlla.,  Pu.  i 


I  3  Phase  Motors,  220/440  V.  I 

i  200  hp..  450  r.p.ni.,  60  cy..  General  Electric.  | 

i  200  hp..  600  r.p.ni.,  60  cy..  G.  E.  Slip  Ring.  I 

I  160  hi)..  4!)(l  r.i).m.,  25  cy..  Allis-Chalnicrs.  i 

I  75  hp..  750  r.p.ni.,  25  cy.,  Lincoln  (new).  | 

I  75  hp..  614  r.p.ni.,  60  cy..  G.  E.  Slip  Ring.  | 
I  Large  istuck  A.  C.  and  D.  C.  Guaranteed.  | 

I  V.  M.  XrsSBAl  M  &  CO.,  Ft.  Wayne.  Ind.  | 

AlillliKIIHIMIIIIIIMIIIIIMMIIHMIlMlllitlMIMIMIIIMIIMIMIIMIIMIMIIIIIIIIIIIMtlMIIIIMMir 


JIMIMIIMIIIIIlMlltlMMIIMIIMMtMtMIIMlinilMIMIIMIMIIIMIIMIIIIinMIlMIIIIIIIIIIIMIIIIII*. 

I  1 — 200  K,W.  Synchronous  I 

I  Motor-Generator  Set  | 

I  consisting  of  291)  HP.  Gen.  Elec.  720  r.p.m.,  3  = 

i  plia.se,  60  cycle.  440  volt.  Motor,  with  direct  | 
:  connected  exciter,  direct  connected  on  t'a.st  Iron  i 
I  base  to  200  KW.  1670  Amp..  125  volt,  720  = 

S  r.p.m.  D.C.  Generator.  Complete  switchboard  I 
I  e<iuipment.  Can  be  seen  In  operation.  A  Beal  i 
5  Value  at  a  Real  Price.  = 

I  GODDM.AN  ENGINEERING  CO.  i 

:  Ford  of  E.  3  8th  St.  Cleveland.  Ohio  = 

tIMHMMIIIIIIIIKMIlillllllllllMMMtMIIIIIIMIMMMIIIIillMIIMIIIIIIIIIIIIMIIMIIIIIIMMMHni. 


USED  POWER  EQUIPMENT 

Released  from  service  by  a  number  of 
public  utility  companies 

Electrical — Hydraulic — Mechanical 

Our  summary  contains  a  complete  list  of  equipment 
under  above  classification 

WRITE  TODAY  FOR  YOUR  COPY  B 

Phoenix  Utility  Co.,  2  Rector  St.,  New  York  City 


JlliMIIIIHIMIIIMlinMIMMIIIillMIMIlMIMIIIMIMIIMIIIMIIIIIIItllMMIIMIIIiniMIIIIIIIMIIir 


USED  MOTORS 


I  FIRST  CLASS  CONDITION 

i  1—800  hp.  WrstinghoUBO  Typo  C.  200 
i  r.p.m.,  2.000  V..  3  ph..  60  cy. 

I  1 — 750  hp..  G.  E.  Typo  I,  Form  L.M..  300 
5  r.p.m.,  2,200  v.,  3  ph.,  60  oy. 

I  1 — 250  hp..  G.  E..  Type  I.  Form  K,  51  4 
I  r.p.ni. 

i  3 — 250  hp.,  2.200  v.,  60  cy..  3  ph..  Typo 
I  (j  WostlnghouBo  Motors. 

I  1 — 200  hp..  Type  C.  Woslinghouse  (2 
i  Bpoods)  a  2  sot  winding,  one  for  300 

i  r.p.ni.  synohronous  spood  and  one  for 

i  6()()  r.p.m. 

i  1 — 200  hp..  G.  E..  Slip  ring  Type  I,  Form 
i  M.  2.200  V.,  575  r.p.m. 


I  VERTICAL  MOTORS 

i  1 — 75  hp.  Weetinghouse,  Type  CS.  440  v.. 
i  870  r.p.ni. 

i  1 — 100  hp.  G.  E..  Type  KT,  Form  A.  440 
i  V.,  1.160  r.p.ni. 

i  2 — 100  hp.  G.  E..  Typo  I.  Form  K,  440  v.. 
I  1.200  r.p.m. 

:  1 — 150  hp.  Westinghouse  CCL,  2.200  v.. 

:  1,105  r.p.ni. 

1  1 — 150  hp.  G.  E..  Type  I,  Form  K,  2.200 

I  V.,  1,175  r.p.m. 

1  2 — 200  hp.  G.  E..  Type  I,  Form  K.  440  v.. 
I  1,200  r.p.ni. 

i  Send  for  Riilletin  So.  iOO  containing 
I  conip/ete  list  of  euuipment. 


We  have  at  Boise,  Idaho 

1  Westinghouse  Motor  Generator  Set — as  follows; 

1 — 750-kw.  Generator  Direct  Current.  575  v. 
1300  amp..  514  r.p.m.  Serial  No. 
1235252 — 191  1.  Direct  connected  to 
1 — 1080  hp.  Synchronous  Motor.  4,000  v.,  60 
cy.,  3  ph..  121  amp.  Per  Pli.  514  r.p.m. 
Serial  Number  1235250.  Direct  Connected 
to 

1 — 16-kw.  D.C.  Generator  (Exelter).  125  v.  123 
amp.  514  r  p.m.  No.  140  Type  SK  Com¬ 
pound  Wound.  Serial  No.  1235821. 

1  Westlnhouse  Motor  Generator  Set — as  follows; 

1  —  150-kw.  D.C.  Generator.  550  v.  585  r.p.ni. 

Serial  No.  462029.  Direct  connected  to 
1 — Induction  Motor  Type  CCL.  220  hp.  4.000 
V.,  60  cy.,  3  ph..  48  amps,  per  terminal. 
585  r.p.m.  Serial  No.  46  1857. 

4  Westinghouse  Rotary  Converter  Sets. 

300  kw..  600  v.,  500  amps..  3  ph.,  60  cy..  720 
r.p.m.  Serial  No.  488150.  Direct  Con¬ 
nected  to 

1 — Induction  Type  C  Motor.  Constant  Speed.  29 
hp..  60  v..  720  r.p.m.  Serial  No.  488154. 
1 — Crocker-Wheeler  Motor  Generator  Set. 

300  kw. — Complete. 

9  Weslnghouse  100  kw.  Transformers. 

44,000  and  393  v. 

3  Westinghouse  110  kw.  Transformers. 

44.000  and  393  V. 

I  Crocker-Wheeler  Auto.  Transformer.  Typo  F, 
Size  8  IF.  3  ph..  2300  v. 

2  Westinghouse  44000  v.  Circuit  Breakers.  Type  Ia 
18  Westinghouse  Disconnectors.  Type  M,  4400 

v..  300  amp. 

2  Sets  Westinghouse  Low  Equiv.  Lightning  Ar¬ 
resters.  44000  V. 

6  Weslinglioiise  Choke  Colls.  Type  O  I  S  C  I 

pule — 44000  V. 

25  Panels  Westinghouse  Switchboard. 

Ash  us  tor  prices. 


I  United  Commercial  Co.,  Inc. 

i  2.31  Steuurt  Street,  San  Francisco,  Calif. 


The  Perry  Buxton  Doane  Co.  | 

Pliiladcliihla,  Pu.  1 
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maintained  over  36  years! 


In  the  infancy  of  the  electrical 
industry  came  a  need  for  mica 
insulation  of  a  size  and  possessing 
characteristics  that  raw  mica  could 
not  satisfy.  In  1892  the  Mica 
Insulator  Company  filled  this  need 
with  “Micanite”,  the  original 
pasted  mica  insulation.  It  has 
long  been  the  standard,  through¬ 
out  the  world. 

Ever  alert  to  meet  the  growing 
needs  of  the  electrical  industry, 
Super-Micanite  was  developed.  It 


represents  a  further  improvement 
in  pasted  mica  insulation.  Some 
objections  and  criticisms  were 
made,  and  expected,  for  this  is  the 
penalty  of  leadership. 

But  again  it  has  been  proven  that, 
that  which  is  better  survives.  The 
use  of  Super-Micanite  is  growing 
by  leaps  and  bounds. 

Send  for  a  sample.  Subject  it  to 
any  tests  you  see  fit.  We  want 
you  to  judge  for  yourself  of  its 
outstanding  characteristics. 


MICA  INSULATOR  COMPANY 
New  York:  200  Varick  St.  Chicago:  542  So.  Dearborn  St. 

Works:  Schenectady,  N.  Y.  London,  England 

Cleveland  Pittsburgh  Cincinnati  Seattle  San  Francisco  Los  Angeles  Toronto  Montreal 
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I 


A  New  Book — 

The  Only  Complete  Treatment  on 

This  Subject 


1 


Operational 

Circuit 

Analysis 

By  Vannevar  Bush 

ProfeBsor  of  Eleotric  Powor  TransmiKsion 
Massachusetts  Institute  of  Technology 


This  book  is  an  exposition  and  sub¬ 
stantiation  of  operational  methods,  not 
only  of  circuits  of  electricity,  but  also 
those  of  acoustics,  mechanics,  thermics, 
hydraulics,  etc.  It  is  the  only  complete 
book  on  this  subject  in  any  language. 
It  gathers  together  the  various  phases 
of  the  subject  in  a  form  most  useful  to 
engineers  and  physicists. 

The  book  is  valuable  for  its  inclusion 
of  a  brief  survey  of  Fourier  Analysis 
and  its  presentation  of  the  Heaviside 
Expansion  Theorem  as  a  whole — its 
history,  derivation,  various  forms,  use 
with  highly  oscillatory  net-work,  rela¬ 
tion  to  infinite  integral  theorem,  use 
with  distributed  net-work,  limits  of 
applicability,  and  isolation  of  modes. 

“Operational  Circuit  Analysis”  is  an 
outstanding  book  containing  the  most 
up-to-date  information  and  gathering 
together  in  one  convenient  volume  all 
of  the  important  literature  heretofore 
so  widely  scattered. 


Chapter  Headings 

The  Clroirits  of  Engineering  and  Physics — The  Funda¬ 
mental  Kciuatlons  and  Circuit  Analogies — The  Impedence 
Function — The  Indicia!  Admittance — The  Superposition 
Theorem — The  Infinite  Integral  Theorem — The  Heaviside 
Expansion  Theorem — Tlic  Direct  Operational  Methods — 
Functions  of  a  Comiilex  Variable — The  Fourier  Integral 
Formulation — Fractional  Order  Derivatives — Series  Expan¬ 
sion  of  Operators — Operators  Involving  Positive  Roots — 
Special  Circuit  Problems  and  Artiflees — Networks  with 
Variable  Parameters — Appendix  A.  Operational  Formulas 
— Appendix  B.  Fourier  Analysis  and  Asymptotic  Series. 
(Written  by  Norman  Wiener). 

Price  ^4.50 

See  a  copy  for  10  days  free. 
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Everything 
In  Insulation 


Compounds,  Waxes  6f  Paints 
Varnishes  and  Varnished  Material:, 
Insulating,  Waterproofing  & 
Maintenance  Paints 


I  MITCHELL-RAND  MFG.  CO.,  17  Vesey  St..  N.  Y.  | 

■^iiiiiiiiiiiiiiMiiHiiiiiMiiiiiHmtMiMiiiliimiiiiiiiiMiiliillliilllliliiHliiiiiiiMiiiniiiiiniiiiininiiMiiiMiiiiiiiiiiiiiiiuiiMiiiiiiiiiiiiiiniii; 

tJitiiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiimiiiiiuiiMiiiiiiMiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii; 


Monson 

Slate 


For  High  Grade 
Electrical  Equipment 


For  Switchboardg.  circuit  breakers,  compensa¬ 
tors  and  similar  electrical  eautpmeiii  Monson 
Slate  is  recognized  as  the  best. 

We  have  just  completed  additions  to  our  pro¬ 
ducing  facilities  which  provide  for  double  our 
former  capacity.  Thus  manufacturers  of  elec¬ 
trical  apparatus  are  assured  prompt  attention 
i.nd  quick  shipments. 

Write  us  your  needs  NOW 

Portland-Monson  Slate  Company 
Portland,  Me.  Quarries  at  Monson,  Me. 


■iMMiiiiiiiiiiiiiiMiMiMiMiMHtiiiiiiiiiMimitiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiMiiinmiiiiiiiiiiiiiiiiiiiiiiniiit; 


. . . . . 

iMAMSriELPl 


1  CLEAN  INSIDE — Made  in  our  own  open  hearth  furnaces,  using  the  | 
i  latest  and  most  progressive  methods  to  get  good  clean  steel.  = 

I  CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain  ; 
5  high  quality  and  uniformity  in  all  respects.  j 

i  RESULTS — Better  magnetic  performance,  best  die  service. 

I  Empire  Steel  Corporation,  Mansfield,  O. 

1  Successors  to  the  Mansfield  Sheet  A  Tin  Plate  Co. 

I ELE  ©TR I  ©AL 1 
I  ^  SHEETS  I 

^iiiiiiiiiiiiiiiiiiMiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiMnminiinininiiiiiimimtiiimiiiiiimiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMiinmiMiiiiiiiiiimiiii; 


A  Wiley  Book 


Free  Examination  Coupon.  • 

John  Wiley  &  Sons.  Inc.,  410  Fourth  Avenue,  New  York.  J 

Gentlemen:  Kindly  send  me,  on  10  days’  free  examination.  Bnsh’s  ; 
"Operational  Circuit  Analysis.”  ; 

I  agree  to  remit  the  price  of  the  liook  within  ten  days  after  its  S 
rex-eipt  or  return  it  postpaid.  I 

Name .  j 

Address  .  S 


Position  or  Refen-noe 
SnbscrilxT  } 


K W  .i-.P)-”!) 
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[ALUMINUM 

I  In  Every 
I  Commercial 
I  Form 


Electrical  1 
Conductors,  | 
Conduit,  Condenser  | 
Foil;  Paint  Powder,  Etc.  I 

_  e  s  •  Oliver  Bldg.,  I 

_  Aluminum  Company  or  America  Pittsburgh,  Penna.  = 

^iiiiiiiiMiiiimiiiiiiiiiiMiiiiiiiiMiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiinnninniiniinmniiiiiiiiiniiiiiiiiiiiiiiiiiiiiitiiiii: 
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RUBBER— PAPER— CAMBRIC 
INSULATED  CABLES 


SAFETY  CABLE  COMPANY  | 

Divition  of  General  Cable  Corooration  = 

CHICAGO  NEW  YORK  BOSTON  I 
SAN  FRANClfiCO  | 

'iiiiiiiiiiiMiiiiiiiiinmiiMMiitiiiiMiMiitiiiiimiMiittiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiriiiiiiiiiiiiitiiiiniiiiiiiHMiisiiiiiiiiiiiiiitiiiiiiitiiii 


What  are  they  for 
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“Diamond  H’’  Remote  Control  Switches 


Our  Bulletin  No.  10  completely  describes  these  switches.  Wiring 
diagrams  with  typical  installations  are  shown.  Send  for  a  copy 
and  become  acquainted  with  this  important  line.  For  special 
applications,  our  engineers  are  ready  to  help  at  all  times. 


Whether  there  are  few  or  many  lighting  circuits  feeding  a  dozen  or 
hundreds  of  electric  lights,  such  as  in  auditoriums,  stadiums,  for  flood 
lighting,  window  lighting,  or  in  all  kinds  of  public  buildings,  there 
is  a  “Diamond  H“  Remote  Control  Switch  that  by  pressing  a 
momentary  contact  switch  at  any  distant  point,  will  instantly  light 
every  light. 

Where  emergency  circuits  are  used,  as  for  hospital  operating  rooms, 
exits,  corridors,  stairways  of  schools,  theatres  and  public  buildings, 
where  the  failure  of  lights  might  have  disastrous  results,  there  is  a 
“Diamond  H’’  Remote  Control  Switch  that  will  automatically  throw 
from  one  circuit  to  the  other  and  back  again. 

Wherever  easy  control  of  lighting  circuits  is  desired,  there  arc 
“Diamond  H’’  Remote  Control  Switches  for  every  purpose. 


The  Hart  Manufacturing  Co. 

HARTFORD,  CONN. 

Boston  New  York  Detroit  Chicago  San  Francisco  Toronto,  Canada 
Minncapoiis  Philadelphia 
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IRVINGTON  INSULATION 


Means 


Longer  Life  for  Electrical  Equipment 


Background 

Experience 


Self 

Contained 

Laboratory 

Control 

Capacity 

Results 


Irvington’s  background  and  experience  guarantee  the 
user  that  everything  possible  has  been  done  to  make 
Irvington  Insulation  thoroughly  reliable.  Twenty-four 
years  devoted  solely  to  the  manufacture  of  varnished 
insulations. 

The  only  manufacturer  of  v'arnished  cambric  having  a 
department  devoted  exclusively  to  scouring  and  finish¬ 
ing  cloth  suitably  for  varnishing. 

Includes  chemical,  electrical  and  physical  inspection  of 
all  products,  maintenance  of  test  standards,  and  re¬ 
search,  to  assure  constant  improvement. 

Sufficient  productive  capacity  to  meet  emergency 
demands  and  to  insure  prompt  delivery. 

Balanced  Insulation 

in  which  every  electrical  and  mechanical  quality  is 
present  at  its  maximum  value. 


Varnished  Cambric 
Varnished  Silk 


IRVINGTON  PRODUCTS 

Varnished  Paper  “Irving¬ 
ton  Seamless  Bias” 
Insulating  Varnishes 


Flexible  Varnished 
Tubing 

“Cellulak”  Tubes 


Irvimg-ton  Varnish  a  Insulator 

Irviiaoion.  Nev^erse^. 

Established  1905 

Sales  Representatives 

Mitchell-Rand  Mfg.  Co.,  Martin  Woodard.  Seattle  Consumers  Rubber  Co., 

New  York  Earl  B.  Beach,  Cleveland 

White  Supply  Co.,  St.  Louis  Pittsburgh,  Pa.  Clapp  &  LaMoree,  Los  Angeles 

E.  M.  Wolcott,  Rochester  Prehler  Bros.,  Inc.,  Chicago  A.  L.  Gillies,  Toronto 


Irvington  Varnished  Silk  is 
made  to  meet  your  ss>eei/i~ 
cation,  for  magnetos  and  all 
fine  instrument  work  where 
m  maximum  dialpetric 
strength  is  raquirod  with  a  4: 
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When  theij  smj  -- 


D  ont  electric  ovens  require  a 
lot  of  attention^ 


the  answer  is  - 

Automatic  Core  Baking 
with  Electric  Heat 


AN  AUTOMATIC,  electrically-heated  oven  for 
^  ^  the  baking  of  small  cores  used  in  the  manufac¬ 
ture  of  iron  faucets  or  spigots  for  steel  barrels  has 
been  used  by  the  Steel  Drum  Accessories  Corpora¬ 
tion  of  Buffalo,  N.  Y.,  for  more  than  a  year. 
According  to  a  statement  appearing  in  a  recent  num¬ 
ber  of  Poiver  Events,  the  publication  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation,  this  installa¬ 
tion  has  not  only  proved  entirely  satisfactory  but  has 
more  than  paid  for  itself  during  the  first  six  or  seven 
months  of  operation  in  saving  of  time  and  the  elimi¬ 
nation  of  labor  and  has  also  proved  that  with  the 
use  of  electric  heat,  waste  is  almost  negligible. 

Cores  are  placed  in  trays  which  are  rolled  into  the 
oven  by  an  electrically  controlled  overhead  trolley 
or  conveyor  system.  The  oven  heat  is  brought  to  a 


temperature  of  from  450  to  550  deg.  F.  and  is  con¬ 
trolled  by  a  thermostat.  The  air  in  the  furnace  is 
recirculated  by  the  aid  of  an  electric  fan  and  the 
volume  may  be  regulated. 

This  oven  is  in  operation  every  day  and  about  50  to 
70  per  cent  of  its  capacity  is  used  during  the  night. 
It  is  entirely  automatic  and  requires  only  the  services 
of  a  night  watchman  to  note  the  time  for  changing 
the  trays  of  baked  cores  for  those  to  be  baked. 

“Application  of  electricity  in  the  manufacture  of  our 
products  is  100  per  cent  efficient  and  is  entirely 
satisfactory,”  says  A.  W.  Ogden,  president  of  the 
Steel  Drum  Accessories  Corporation.  “We  have 
forgotten  all  about  the  heat  regulation  of  our  oven. 
It  takes  care  of  itself.” 


7pTTipera6ure  Sert/i  ca 

the  ideal  heating 
element  resistance 
u'ire 


Driver -Harris  Company 

Harrison.  New  Jersey 

rhlraKO-netrolt-MorTtstown,  X.  J  England-France 
In  Canada  The  B.  Greening  Wire  Co..  Ltd.,  Hamilton 


IHROUGH  a  generation  of  research  and  development  this 
company  has  built  solidly  until  today  it  operates  the  largest  plant 
in  the  world  devoted  to  alloy  products  .... 

.  .  .  .  melting  furnace,  rolling  mills,  technical  control  over  every 
step  of  fabrication — plus  the  priceless  ingredient  EXPERIENCE 
assure  not  only  quality  but  UNIFORMITY  of  quality,  impossible 
to  obtain  by  lesser  qualifications.  ' 
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PYREX 


TRADE 


Dudlo  Mfg* 
Company 

Fort  Wayne 
Indiana 

Division  of 

The  Cable  Carp. 


World's  largest 
manufacturers 
of  fine 

Magnet  Wire 
and  Windings 


Abide  forYmPartmldr  Requirements 


Are  yon  intrreHted  In  (H»ourlnp  slierfs  distinctive  for  uniform¬ 
ity,  low  core  losses,  high  permeability  and  exceptional  punch¬ 
ing  qualities? 

We  mnintnin,  nt  your  senice,  a  highly  specinlixed  depart¬ 
ment  for  the  production  and  betterment  of  Electrical  Steel 
sheets. 


'*  Submit  Your  Inquiries 

THE  NEWPORT  ROLLING  MILL  CO. 

NEWPORT,  KENTUCKY. 


HARDPORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


INDUSTRIAL  WARE 


Standard  Underground  Cable  Co, 

Division  of  General  Cahle  Corp. 

(ieneral  Offices:  Pittsburgh,  Pa. 


5  ^ .  — - 1  ^  Product  ol  Corning  Glasa  Works  | 

=  Write  for  literature.  Corning  Glass  Works,  i 

I  Dept.  62,  Industrial  &  Laboratory  Division,  Corning,  N.  Y.  I 

iTiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirMiiiiiMiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiMiiiiiriiiiiiitrTTiimiiii 


INSULATION 


GARFIELD 


©“GUMMON”  is  the  standard  and  original  = 
Cold  Molded  Insulation,  made  by  the  oldest  | 
and  largest  producer.  Continuously  im-  | 
proved  to  meet  increasingly  exacting  re-  | 
oiiirements.  i 

GARFIELD  MFG.  CO.  I 

GarBeld,  N.  J.  | 

riiiiiiiiiiiMiiiriininiiiiifiiniiifiiiiiiiiifiiitiiiniiiiiiiiiiiiiiiiHiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiniiiiitiiiiiitiiiiitiiitiiiiitiiiniiiMiMtiiiiiiiir. 


VISIBLE  IN  BUT 

OKEDIMCTION  X  Ul4£iy 

■■flCr  tor  our 

Publication  on 

iNTERioii  OP  CASE  Crossin^ 

dOwmoopEBATiNOMECHAmm  Bells 


jiWHiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiHinminiiHiiiniiiiiiitiniiiitiiiiiniiiiiininiiiiniiiiiiiimiiiimimtmiiiiiiimiiiitniiiMiiiiiiiiiiM: 

WEATHERPROOF  \ 

I  COPPER  WIRE 

I  PHILLIPS  WIRE  COMPANY 

H  Division  of  Genera!  Cable  Corporation 

i  PAWTUCKET,  R.  I. 

ril1IIIIIIIIIIIIUIIIMIIIIIIIIIMinilllllMIIIIIMIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIII!ll 


Ufu-  CBOBSINO  BELL  AND  WARNTNQ  SIOMiVk'* 
MD  UOHTS  VlStBLS  IN  BOTH  DHWCTIOHt 


American  Insulating  Machinery  Co.,  Inc. 

519  Huntingdon  St.,  Philadelphia,  Pbl 


BAKELITE 

i  THE  MATERIAL  OF  A  THOUSAND  USES  | 

I  Molding  Materials;  Laminated  Sheets,  Tubes  and  I 

I  Rods;  Lacquers,  Varnishes  and  Cements.  I 

I  /Sv  BAKELITE  CORPORATION  /gS  | 

=  I I  247  Park  Avenue,  New  York,  N.  Y.  (  j  = 

I  Visi/  Chicago  Office  635  West  22nd  Street  Visii/  | 

ifiinitiiitminiii”iTtTr  T-- . niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniimniiiiiimmiiniiiiiiiniiiiiimiiiiniimmmiiiMiiiitMiiiiiiiiniiniiH 


I  J 


High  Dielectric  Strength 

Lavite  Insulation 

Great  Mechanical  Strength 

A  leader  for  forty  years. 

D.  M.  Steward  Mfg.  Co. 

Chattanooga,  Tenn. 


niiiiiiDiiniiiniduniPiiiniiiiiiiiiiiMMiniit^ 


March  30, 1929 


_  HICN 
\  SERVICE 
^  ^aCOST£ 


LOiiorVliir 
L0M  .r 


TIREX  double  barreled  efficiency  hits 

High  Service  Costs — 

Loss  of  Load 

TIREX  TIREX 

S  S  &  SJ 

FOR  FOR 


Killing  these  two  birds  with  TIREX  Portable  Cord  is  the 
experience  that  hundreds  of  central  station  merchandising 
men  have  had  according  to  what  they  say. 

These  Commercial  Managers  who  are  faced  with  a  prob¬ 
lem  of  excessive  service  calls  and  loss  of  load  because 
appliances  are  not  being  used,  will  find  that  their  troubles 
vanish  when  TIREX  Portable  Cord  and  TIREX  SJ 
Cord  are  used.  The  best  feature  of  either  cord  is  long 
life.  Because  of  this  fact,  it  does  away  with  service 
charges  due  to  cord  failures. 

Selling  an  appliance  is  made  easier  when  the  customer 
can  be  shown  the  TIREX  Portable  Cord  used  for  attach¬ 
ing  it  to  the  source  of  power.  It  shows  that  the  manu¬ 
facturer  has  been  particular  to  see  that  to  the  last  detail, 
the  appliance  has  been  made  with  the  idea  of  rendering 
service  and  of  building  good  will. 

Ask  for  samples  and  prices. 


Fans 
Ironers 
Dish  Washers 
Vacuum  Gleaners 
Washing  Machines 
Refrigerators 
Portable  Lamps 
Drop  Lights 
Serving  Machines 
Floor  Scrubbers 


Electric  Grinders 
Electric  Buffers 
Automatic  Drills 
Screw  Drivers 
Radial  Brushes 
Tool  Post  Grinders 
Bench  Stand  Drills 
Electric  Hack  Saws 
Small  Motor 
Applications 
Extension  Lamps 


MANUFACTCRERS 

201  DEVONSHIRE  ST.,  BOSTON 
BRANCH  SALES  OFFICES 

CHICAGO.  .564  W.  Monrw  St.  SAX  FRANCISCO,  .190  Fourth  St. 

NEW  YORK.  1 3**8  Broadway  CLEVELAND,  1019  Fnion  Trust  Bids. 

JACKSONVILLE,  1010  Barnrtt  National  Bank  Bldg. 
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RlTffi-GONLEY  COMP/WY 

.  •  ;  Pittsburgh  '  T  . 


•“AHACO'* 
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Steel  Transmission  Towers  | 

and  Special  Structures  I 

Substation  Structures  I 


Made  of  Gal* 
vanized  Steel 
for  Steel  Strand 


Made  of  Special 
Bronze  for 
Copper  and  Bronze 


The  Clip  with 
the  Perfect 
Grip” 


BELL— 

NORTHERN 

CEDAR  POLES 

■  BUTT  TREATING  ANY  KIND  REQUIRED  ■ 

BELL  LUMBER  8c  POLE  CO.,  Minneapolis,  Minn. 


WESTERN 


WIRE-LOCK 


WIRE-LOCK  CL.\MP  COMPANY 
Pennsylvania  Bldg.,  Philadelphia,  Pa. 
iimiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiMiiiiiminiiiiiMiiiMiMiiiiiiiiiiiiiiiiiimiiiiiuiitiiiiiiiiiiniiiiiiiiiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiiU 


A'bte  Protection  at  Comere  ^ 


MARK 


TRADE 


3909  CHOTQM  AVgtmt 


Cierreland 


Insulated  Staples 

Unequalled  for  telephone  and  bell 
wirinR.  The  fibre  insulation  prevents 
troublesome  short  circuits  and  grounds. 
4  sizes.  Pat.  Nov.,  1900.  Write  for 
Samples. 


Boston,  Mass, 


Tackles 
Climbers 
Tool  Bags 
Wire  Grips 
Safety  Straps 
Lag  Wrenches 
Tree  Trimmers 
Sleeve  Twisters 


SINCE  1857 


/  JEFFERY-DCWtTr 
'  INSULA^TOR  CO. 
KENOVK  W.VA.  U.  C  AJ. 


Furnish  permanent,  ellectivo 
grounding  protection. 

Heavy  continuous  copper 
throughout.  All  Joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
resistance  to  ground,  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
hole  auger. 


Write  lor  descriptive  literature. 

Paragon  Electric  Co. 

403  So.  Dearborn  St.,  Chicago 


M 

athias 

alilislicd  1837  P 

PI  NCO 1 

I N  S  U  JLiVTOR  S 

^7t»e  Correct  Design.  | 

The  fbrcelain  InsulaforGM; 

L  LIK1A.,W.Y  ■ 

V-  -  _  - If 

Simplex  Jacks  Iffl 

for  Industries 'Utilities 'Railways*  Oil  Wells  m.,*/*^** 


Mines  •  Engineers  •  Contractors  •  Pipe  Pushing 

fJfavlinR  I  Internatioiul  Standard  |  Northern  Electric 

Company.  Ltd- 


Electric  Corporat  ion. 


iirCTRIC  COMPANY 


March  30, 1929 


Anchor 


uneeditmost/ 


&rapo 

Galvanized 

Products 

Telephone  and 
Telegraph  Wire 

Steel  Strand 


sleet  storm ....  Miles  of  line 
down  ....  Wire  stocks  inad¬ 
equate  ....  Rush  shipments 
imperative ....  Then  look  to  Jobbers 
of  Qrapo  Galvanized  Wire  and 
Strand  ....  You  can  depend  upon 
them  in  every  emergency ....  and 
they,  in  turn,  can  depend  upon 
us  —  for  they  know  from  experi¬ 
ence  that  RUSH  orders  received  by 
us  in  the  morning  are  shipped 
before  night.... 


Indiana  Steel  and  Wire  Company 

Muncie,  Indiana.  US. A. 


CANADIAN  PORCELAIN  CO.,  LTD 

HAMILTON,  ONTARIO.  CANADA 

Specializing 

High  and  Low  Voltage  Insulators 


I  /^UR  35  years’  experience  in  manufacturing 
I  kJ  and  erecting  fences  has  resulted  in  special 
Anchor  developments  in  construction  which 
I  provide  exceptional  strength  at  every  point  in 
I  an  Anchor  Fence. 

s 

I  Near  you  is  one  of  our  75  offices  with  an  Anchor 
I  Fencing  Specialist  and  trained  erectors.  Thru 
I  that  office  we  place  at  your  disposal  all  the 
j  facilities  of  our  plants  and  engineers.  You  may 
I?  obtain  intelligent  fencing  advice  and  complete 
g  erection  service  by  simply  writing  or  phoning 
I  a  local  Anchor  office.  Our  special  Industrial 
I  Catalog  will  be  sent  upon  request. 


lopp  InsulotorCoJncJel^^I/Y 


GALVANIZE  IT! 


§  We  hare  the  largest  hot  dip  job  galranlilng  plant 

=  E 1  kettles  In  the  United  States, 

i  1 1  We  have  the  most  modern  equipment  to  do  first 

=  F I  galvanizing  at  lowest  prices.  Send  prints. 

i  £  1  H  Cahanized  produeU  furnMed. 

I  ^^1  i _  JOSEPH  P.  CATTIE  &  BROTHERS 

I  Gaul  &  Letterly  Stg..  Philadelphia,  Pa. 

oiiiiimiiiiiiiimmiiMimMiiiiiiniiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiniiiiiiiiiiiiiiiiiiir 


ANCHOR  POST  FENCE  CO. 

Eastern  Ave.  &  35th  St.,  Baltimore,  Md. 

Albany;  Boston;  Charlotte;  Chicago;  Cleveland;  Detroit;  Hart* 
ford;  Houston;  Indianapolis;  Los  Angeles;  Mineola,  L.  I.;  Newark; 
New  York;  Philadelphia;  Pittsburgh;  St.  Louis; 

San  Francisco;  Shreveport. 

Representatives  in  other  principal  cities. 


EiifafiSJiiDlif/ 


Champion^Sw^c^  Company 


UNIQUE 

FURNACES 


Specially  Shaped 

handles  make  more 
efficient  workmen 


Gasoline — Kerosene 
Esperially  designed  to 
withstand  the  abuse  of 
Spiiring  Service. 

50  lbs.  of  suider  melted 
in  10  minutes. 

But  More  Important 
— the  length  of  time  they 
will  remain  in  the  field, 
free  from  trouble  com¬ 
mon  to  the  average  fur¬ 
nace  will  surprise  the 
most  experienced  user. 
We’ll  name  Public  t'til- 
ities  with  over  1,000 
Unique  Furnaces  in  use. 

Write  tor  detcriplive 
literature. 

UNIQUE  MFG.  CO. 
221  Whiting  St.. 
Chicago.  Ill. 


■Fpatcntco 
I^arranglment 
W  rOR  OISLODOE- 
■  ING  COIL  < 
r  WITHOUT  TEAR¬ 
ING  DOWN  EURNACC 


MTENTED'-.J 
SEAMLESS  TUSINf 
C0IL6ENERAT0R 


MPROVEOONEPIECE 

BURNER 


Realizing'  the  importance  of  tool  handles 
to  facilitate  work,  all  Oshkosh  handles  are 
carefully  and  scientitlr-ally  shaped.  Work¬ 
men  can  grasp  Oshkosh  Tools  easier  and 
more  firmly  and  use  them  for  longer  periods 
without  tiring. 


Handhold  FOR 

CLEANER  ONE 
TURNCLEANS 
sORlFICE 


'automatic 

..ORIFICE 

CLEARER 


Carefully  selected  wood  is  bought  for  these 
handles  and  inspected  for  quality  and 
straight  grain. 

The  Cant  Hook  has  small  stop  to  prevent 
hook  from  falling  back  on  handle  and 
bruising  the  fingers. 

Leading  Jobbers  carry  Oshkosh  Tools. 
Your  Jobber  can  supply  you. 


AUTOMATIC 


«6  gauge— 

STEELTANK 

WELDED 

BOTTOM: 


LEACH  COMPANY 


OSHKOSH 


WISCONSIN 


POLE  LINE 

CONSTRUCTION  TOOLS 


iiiiiiiniHiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

|K|  "Bates  Poles  Outlive  the  Bond  Issues  that  BuyThem"  |S| 


Bates  Poles  and  Structures 


Carrying 

hook 


=  1^1  General  OtRees  and  Plants  ||kl  = 

I  ||^|  EAST  CHICAGO.  INDIANA.  U.  S.  A.  |^|  | 

g.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^iiiiiiiiiiiiiiiiiii.^ 

. . . 

I  Crystal  Valve 

1  !■  Lightning  Arresters 

I  The  outstanding  development  in  lightning  I 

protective  apparatus. 

I  Electric  Service  Suppi.ies  Co. 

17th  &  Cambriu  Sts..  PHILADELPHI.A ;  1 1 1  N. 

Canal  St..  CHIC.AOO;  .50  (Tuinh  St..  NKW  YOKK: 

E  Lyman  Tube  &  Supply  Cumpany,  Lid.,  .Montreal,  E 


I  Master  Pliers,  the  powerful,  unbreakable  pliers,  cost  no  | 
I  more  than  ordinary  types.  Send  for  literature.  | 

I  MASTER  FLIER  CORPORATION  | 

I  7330  Harrison  Street,  Forest  Park,  Illinois  | 

SilllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllin 


WALTER  BATES  STEEL 

CORPORATION 

GARY  INDIANA* 


Bearing  Motors 

Direct  and  Alternating  Current  up  to  75  hp.  Alio  = 
generators  and  alternators  In  horizontal  and  vertical  E 
types,  and  motor  generator  sets.  We  build  motors  i 
to  meet  your  requirements.  Atk  for  more  data. 

I  Electric  Motor  Co. 

I  Milter  St.  and  N.  J.  R.  R.  Ave.,  I 

. . . . . 


HIGH  TENSION 

PORCELAIN  INSULATORS 

A  QUAUTY  PRODUCT 
COOK  PORCELAIN  INSULATOR  CORP. 
CAMBRIDGE,  OHIO, 


ELECTRICAL  WIRES  and  CABLES 


i 

a 

©diOKi©  mm 

V 

\ 

John  A.Roebling's  Sons  Co..  Trenton. N.J. 

M\rch  30,1929 


2 -Rate  Meter 


with  r  ximum  demand 
indicator.  Type  FBodm 


w?  EXTEND  the 

facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


Information  on  Landis  &  Gyr 
2-rate  or  3-rate  meters  on  request. 
(Type  CBot  is  the  3-rate  meter.) 


LANDIS  &  GYR,  INC. 

104  Fifth  Ave.,  New  York 

HERBERT  NEHLS,  V.  P.  and  Gen.  Mgrr, 


if 


Electric  Bond  and  Share 
Company 

Two  Rector  Street  New  York 


ENGINEERING 
COMPANY  INC 

RAWSON  ST  AND  NELSON  AVE. 

LONG  ISLAND  CITY.  N.Y 


i  DETROIT  ELECTRIC  FURNACES  ! 

I  wi/f  i 

I  Build  Power  Business  | 

1  for  I 

I  THE  CENTRAL  STATION  | 

E  Let  us  help  increase  your  revenue  = 

I  Detroit  Electric  Furnace  Co.  I 

I  82S  W.  Elizabeth  St.,  DETROIT  I 

niiiiiiiiiiiiiiiMiiiiiiiiiiiiimiiiniiiiiiiiMiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiMiiiiiiiiiiniitiiiiiiiiiiiiiiiininiiMiiiiiiiiiiiiiF 


(^HARTFORD® 


the  time  switch  you 
can  depend  upon 


•  _ U-  nA  r 


All  types 
All  capacities 
10  Amp. 


Tan  Standard^izes  Vl«to  24  Ions  Cj^acity 
Most  Rapid  and  efficient  for  making 
Tool  Sta^.  ABox  Staela,  Ibrains  Staela 
Steel  Castings.  Malleable  Iron,  wav  Iron 
Carbide.  Ferro-Alloys  etc. 
F1TTSBUR6H  ELEXTSOC  FURNACE  COKPOSATiON 
P.O.  Box  USST  PITTSBURGH.  PA.. 


giiiiniiiiiiiiMiiiiMiiiiiiiiiiiiuiiiiiMiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiiiMiuiiiiiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiti^ 
I  See  Preceding  Issue  of  Electrical  World  for  ad  of  E 


20  to  30  years  is  the  length  of  dependable  service  you 
can  expect  from  a  Hartford  Time  Switch.  For  every 
time  switch  need,  there  is  a  Hartford  suited  to  the  job. 
Marine  type  eight-day  clock  movement  eliminates 
human  forgetfulness,  wasted  current  and  inaccurate 
service. 

Buy  a  switch  that  will  pay  for  itself  in  service  ren¬ 
dered — Buy  a  Hartford  which  assures  the  service  you 
pay  for. 


Electrical  Measuring  and  Protective  Apparatus 


I  M.MN  OFFICES:  WORKS;  1 

\  237  Broadwiy,  NEW  YORK  Bethlehem,  Penn*.  = 

:  Offlees  in  prin&ipal  cities  in  V,  8.  A.  and  Canada.  Hepresentatives  in  Australias  | 
I  Cuba  and  Japan.  I 

riiiiMiiiiiiiiiniiiiiitiiniiiiiiiiitMitiiiiiiiiiitiiiiiiiiiiiimiiiitiiiMiiiiiiiiiiiiniiiiiiiiMiiiiniiniininiiiiiiiiiiiiiiiiiniMUiiiimiiiintniiif 


HARTFORD  TIME  SWITCH  GO. 


A.  HALL  BERRY,  General  Sales  Agent 
71  Murray  St.,  New  York,  N.  Y. 
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Jusf  a  teapot 


to  his  aunt 


but  a  BIG  IDEA 


to  James  Watt 


For  over  an  hour  a  frail,  visionary  youth 
sat  engrossed  with  a  steaming  teapot. 


JL  sat  engrossed  with  a  steaming  teapot. 
“Aren’t  you  ashamed  to  waste  your  time 
so!”  scolded  his  aunt.  She  saw  a  teapot- 
nothing  more;  Watt  saw  a  teapot,  and 
something  else — steam  in  industry.  And  the 
world’s  industrial  development  made  little 
headway  until  James  Watt  saw  with  the 
eyes  of  the  pioneer. 


Today’s  business  leaders  are  pioneers  on 
a  gigantic  scale  .  .  .  pioneering  with  new 
conditions,  new  factors  .  .  .  pioneering 
with  the  vision  of  James  Watt.  Result: 
constant  new  developments  in  the  realm 
of  power. . .  in  silk,  leather  and  paint . . . 
new  methods  .  .  .  new  machines  . . .  new 
legislation  . . .  new  generations  with  em¬ 


phatic  new  ideas  ...  all  business  being 
affected  by  new,  outside  influences. 

How  will  your  business  problems  be  al¬ 
tered  by  changes  now  in  the  making— by 
developments  outside  your  immediate 
realm.^  No  longer  is  it  sufficient  merely  to 
keep  posted  on  current  events.  You  must 
realize  their  future  significance  ...  to  your 
business.  You  must  see  forward  with  the 
eyes  of  the  pioneer. 


The  Magazine  of  Business  helps  you  to  do 
just  that.  This  McGraw-Hill  publication 
for  the  chief  executive  is  primarily  a  maga¬ 
zine  of  interpretation.  With  the  viewpoint 
of  the  broad  range  of  business  activity,  it 
detects  developments  at  their  origin  and 


McGRAW-HIL 


McGRAW-HILL  PUBLISHING  COMPANY,  Inc.,  New  York 


C  h  i  c  a  d 


projects  them  forward.  It  views  Today’s 
developments  as  they  will  control  Tomor¬ 
row’s  new  conditions.  It  searches  for  the 
relation  of  the  remote  trend  to  all  business 
affected. 


THE  MAGAZINE 
OF  BUSINESS 

is  one  of  24  McGraw-Hill  publications,  all  actuated  by 
the  same  spirit  of  interpretative  purpose.  600,000 
industrialists,  engineers  and  business  men  subscribe 
regularly  to  these  publications.  More  than  3,000,000 
use  McGraw-Hill  books  and  magazines  in  their  business. 


The  Magazine  of  Business  is  peculiarly 
equipped  for  this  task.  Other  McGraw- 
Hill  publications,  each  in  its  prescribed 
field,  penetrate  basic  industries  .  .  .  tap 
the  original  sources  of  new  developments. 

All  these  contacts,  McGraw-Hill’s  staff  of 
128  specialist  editors,  its  records,  news¬ 
gathering  facilities,  resources  for  research 
and  for  marketing  counsel— the  resources 
of  the  entire  organization  aid  The  Maga¬ 
zine  of  Business  to  achieve  its  purpose. 


The  Magazine  of  Business 
System 

Harvard  Business  Review 


Faaory  and  Industrial 
Management 
Power 

Industrial  Engineering 


Electrical  Merchandising 
Radio  Retailing 
Construction  Methods 
Food  Industries 


American  Machinist 
Electrical  World 
Coal  Age 

Engineering  and 
Mining  Journal 

Bus  Transportation 
Electric  Railway  Journal 
Textile  World 

Chemical  &  Metal¬ 
lurgical  Engineering 

Engineering  News-Record 
Electrical  West 


Overseas  Publications 

American  Machinist  The  American  Auto- 

{ European  Edition}  mobile* 

Ingenieria  Internacional*  El  Automovil  Americano* 

^Published  by  an  associate  company. 

Business  Publishers  International  Corporation 


PUBLICATIONS 


Philadelphia  - 


St.  Louis  -  Cleveland-San  Francisco  -  Boston 


London 
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-YALE 


harK! 


YALE  HANDLES  LOADS  BETTER 


YALE  EQUIPMENT  IS  BEST 


An  Installation  of  Single  I  Beam 
Cranes  with  Electric  Twin  Hook  Hoists 


YALE  K22  Elevating  Platform  Truck 
handling  a  metal  box  skid  of  casting 


Co-ordinate  your  production  through  scien¬ 
tific  handling  of  all  materials  and  work  in 
progress. 

Our  engineers  have  extensive  practical 
experience  gained  in  co-operating  with  many 
industries — an  experience  Yale  makes  avail¬ 
able  to  every  plant,  but  which  no  one  plant 
alone  could  acquire. 

Place  your  plant  material  handling  prob¬ 
lems  in  the  hands  of  your  man  best 
equipped  to  co-ordinate  your  re¬ 
quirements  on  the  basis  of  studied 
relations  to  work  in  progress.  Dis- 
card  haphazard  and  costly 
methods,  and  utilize  Yale 
I  .y  superior  handling  equipment. 

Yale  offers  you  without  cost 
expert  consultation  and  affords 


you  lowered  production  costs.  Yale  equip¬ 
ment  will  definitely  pay  for  itself  several 
times  a  year. 

Each  Yale  part  is  made  with  expert  care 
not  merely  that  it  be  a  perfect  part  but  that 
the  entire  truck,  tractor,  trailer,  chain  block, 
electric  hoist,  trolley,  hand  traveling  crane, 
winch,  assembly,  etc.,  may  permanently 
function  with  maximum  maintained  effi¬ 
ciency.  Each  piece  of  equipment  is  designed 
to  best  perform  certain  types  of  work. 

Supplemental  equipment  such  as  skids, 
cranes,  lifting  forks,  etc.,  imparts  a  great 
diversity  of  uses,  and  a  great  versatility  to 
Yale  Electric  Industrial  Trucks.  Yale  will 
definitely  save  ycu  money,  give  you  lowered 
costs  and  increased  profits.  Write  today 
for  details. 


The  Yale  fiC  Towne  Mfg^  Co.,  Stamford,  Conn.,  U.  S.A. 
Canadian  Branch  at  St.  Catharines,  Ont. 

YALE  MARKED  IS  YALE  MADE 


Have  you  received  your  copy  of 
'^Killing  Electrical  Fires”?  This 
booklet  completely  describes  au<l 
illustrates  the  ALFITE  System—the 
latestdevelopmeut  in  the  protection 
of  electrical  equipment  against  fire. 

It  shows  how  the  ALFITE  Sys¬ 
tem  can  he  used  to  give  instant  and 
certain  protection  for  either  rotat¬ 
ing  or  control  equipment.  It  covers 
details  of  operation  and  the  action 
of  fire-killing  ALFITE  Gas. 


No  method  has  ever  given  such 
sure  control  of  electrical  fires  as 
that  offered  by  the  ALFITE  System. 
Its  refinements  and  perfection  are 
the  result  of  years  of  study  and 
experiment  by  both  American-La 
France  and  Foamite  fire  control 
specialists  and  a  group  of  engineers 
widely  experienced  in  Central  Sta¬ 
tion  operation.  The  results  of  their 
work  are  described  in  ^'Killing 
Electrical  Fires”. 


We  will  gladly  send  a  free  copy 
to  anyone  interested.  Write  Dept. 
N-18,  American-La  France  and 
Foamite  Corporation.  Engineers 
and  Manufacturers,  Elmira,  N.  Y. 


AmerirufLaFranre  and  Foamite  Corporation 
Dept.  N-18,  Elmira,  N.  Y. 

Pieaae  send  m^  copy  of 'ICilling  Electrical  Fires'* 


Company _ _ _ _ .... 

City.. _ _ _ _ Sum. 


j^V^mCAN-lApRANCE-pOAMlTE  PROTECTION 

A  Complete  Engineering  Service 

For  Extinguishing  Fires 


The  story  of  ALFITE  Protection — 
told  in  this  new  booklet 


/ 
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show 


reports 

saving 


BROUGHT  ABOUT  BY  CORRECT  LUBRICATION 


These  reports  were  not  taken  at  random. 
Here  is  how  they  were  selected. 

Out  of  the  thousands  of  reports  in  our 
files  that  show  savings,  we  chose  one  hun¬ 
dred  good — but  not  exceptional — ones  of 
recent  date.  Thirty-nine  of  this  number 
showed  the  savings  in  percentages,  so 
that  we  could  not  use  them.  We  added 
up  the  cash  savings  mentioned  in  the 
others  and  they  came  to  $180,569.86. 

These  sixty -one  reports  showed  savings 
in  terms  of  cash  that  range  from  $144  to 
$14,000  annually. 

We  have  other  reports  showing  savings 
considerably  higher  than  these  figures. 
These  are  not  included  in  the  above  total 
because  we  wish  to  show  average  condi¬ 
tions  in  average  plants. 

These  sixty-one  operating  economies 
were  brought  about  through  the  installa¬ 
tion  of  the  most  suitable  Gargoyle  lubri¬ 
cants  and  our  lubricating  methods. 
Through  continued  cooperation  of 
Vacuum  Oil  Company  Lubrication  Engi¬ 


neers  with  the  personnel  of  the  plants, 
these  economies  were  brought  about  and 
maintained. 

This  sort  of  work  covers  a  great  many 
details  involving  lubrication  technique  or 
equipment  which  may  often  seem  of  minor 
importance  in  each  individual  case,  but, 
in  terms  of  plant  efficiency,  their  total  is 
usually  of  major  importance,  as  is  proved 
by  the  above  records. 

The  ways  in  which  these  economies 
were  effected  are  listed  briefly  in  the 
chart  on  the  right. 

During  the  coming  year  we  will  publish 
accounts  of  the  more  interesting  of  these 
reports.  These  accounts  will  tell  in  more 
or  less  detail  where  the  economies  were 
found  and  how  they  were  brought  about. 

Possibly,  as  you  glance  over  this  chart, 
you  will  see  possibilities  for  lubrication 
savings  in  your  plant.  If  you  would  like 
to  talk  over  the  matter  of  lubrication 
with  one  of  our  engineers,  he  will  be  glad 
to  call  on  you. 
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Here  is  what  you  should  expect  from  your  lubrication 


Are  you 
getting  it  now? 


Possible  Economies  in: 

1  Increased  production.  5  Lower  rate  of  machinery  deprecia- 

2  Fewer  shut-downs  due  to  lubrica-  tion. 

tion  troubles.  6  Lower  labor  costs  to  apply  lubricants. 

3  Reduced  power  consumption.  7  Lower  ultimate  lubrication  costs. 

4  Lower  repair  costs.  8  All-around  greater  plant  efficiency. 


The  Vacuum  Oil  Company  is  particularly  fitted  to 
help  you  bring  these  economies  about  by  virtue  of: 


(a)  Sixty-three  years  of  specialization  in 
manufacture  of  high-grade  lubricating  oils. 

(b)  A  world-wide  force  of  300  skilled  Lubri¬ 
cation  Engineers  especially  equipped  to 
advise  industry. 

(c)  The  experience  gained  by  more  than 
90,000  engineering  visits  a  year  to  manu¬ 
facturing  plants  in  all  industries. 

(d)  The  most  complete  compendium  of  lubri¬ 
cation  information  in  the  world. 

(e)  The  advice  of  a  thoroughly  experienced 
lubrication  engineer  who  works  in  coop¬ 
eration  with  your  plant  engineer  or 
superintendent. 


(f)  A  careful  survey  and  analysis  of  mechan¬ 
ical  equipment  and  operating  conditions 
in  your  plant. 

(g)  A  written  report  that  specifies  correct 
application  of  correct  oils  for  efficient 
and  economical  operation  of  each  en¬ 
gine  and  machine. 

(h)  Following  acceptance  of  the  recom¬ 
mendations  made,  a  periodic  engineer¬ 
ing  service  will  be  given  by  qualified  lu¬ 
brication  engineers.  This  service  will 
follow  a  definite  schedule  and  is  for  the 
purpose  of  seeing  that  the  desired  results, 
as  outlined  in  the  recommendations  are 
actually  secured  in  practice. 


Vacuum  Oil  Company 

Headquarters:  61  BROADWAY,  NEW  YORK 

Branches  and  distributing  warehouses  throughout  the  country 


Lubricating  Oils 


The  world’s  quality  oils 
for  plant  lubrication. 
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<1  the  BABCOCK  &  WILCOX  COMPANY  I 

Liberty  Street,  New  York  | 

Manufacturers  of  | 

Water-Tube  Boilers,  Steam  Superheaters,  Air  Preheaters,  Economizers,  | 
Chain  Grate  Stokers,  Oil  Burners  and  Refractories.  I 

I  Established  1868  Pressure  Vessels  and  Special  Process  Equipment.  | 


Atlanta,  Candler  Building 
Boston.  80  Federai  Street 
Chicago,  Marquette  Building 
Cincinnati,  Traction  Building 
Cleveland.  Guardian  Building 


BRANCH  OFFICES 
OirTROiT,  Ford  Ituilding 


Portland,  Ore.,  Failing  Buildinp 


Houston,  Texas.  Pilectric  Building  Salt  Lake  City,  Kearns  Building 


Iais  Angeles,  Central  Building 
New  Orleans,  :?44  Camp  Street 
Philadixi'HIa,  Packard  Building 


I>ALLAS,  Texas,  Magnolia  Building  Phoenix,  Ariz.,  Heard  Building 


Denver,  444  Seventeenth  Street 


I^TiSBURGH,  Farmers  Deposit  Bank 
Building 


San  F'rancisco,  Sheldon  Building 
Seattle,  Smith  Tower 
Honolulu,  T.  H.,  Castle  &  Cooke 
Building 

Havana.  Cuba.  Calle  de  Aguiar  104 
San  Juan, Porto  Rico.Recinto  Sur  51 


. . . . . 

. . . . .  uiiitiniiiiiniiiiiiniiiiiiiiiiiiiiniiiiiiiiiHiiiMiiriiniiiiiiiMiiiiiiiiiiiiiiiiiiniiniMiiiiiiiiiiiiiiiiMiMUiiiiiiMiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiiic 


WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


WOODWARD  GOVERNOR  CO.,  Rockford,  Ill. 


/•!•]  'y:  y  j 


WATER  WHEEL 

iGOVERHORf 


C  Indicating 

-V  ^  Recording 

temperature  Controlling 
instruments  “ 


I^'lor  Instrument  Companies  | 

roche-ster.  n.  y.  I 

There  is  a  ^CO»  or  Temperature  i 

Instninient  for  Every  Purpofe  \l  | 

'iiMiiiiiiMiiiiiiiniiiiiiiMiiiMiiiiiiiiiiiiiiiiiiniiiiiiiii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiiiiiiiiiMiMiiiiiiMiiiiiiMiiMiiiiiiiimiin 

uiiiiniiHiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiliiiiliiiiiiiiillllllllilliiiilliiliiilllllllllMlIllllllillllllllllllliilllliliiiiiiiKiiiiiiiiu^ 

I  Your  Name  | 

I  in  this  space  in  all  issues  where  larger  | 

I  display  space  is  not  used  backs  up  your  | 

I  advertising  campaign  and  keeps  your  j 

I  name  in  the  classified  section.  | 

SiHiiiiiiiiiiitiiiiiiiMiiMtiMuiiiiiitiiiMimiiimiiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiniMiiiiiiiiiiitiimiiiiniiiiiinmimniiiiiiiiimiimimiiiiiii 


NlllllliniMlIlllllllllimillllMMMIIIIIIIIIIIIIinUlllllllllllllillltllMllllllllllllllillllhlllliniHiinilllllUlinillllMHMIlllHIMIIIMtlMlllllirg  UIIIIMIIIIIMIIIIIIIIIIIIIIIIIIinillllllllllillllMMiHlllillllllHIillllllllllllilliMllllltlllinilllllillllllllilllltllllli  .IllllllllllllUllllUlilllllllllg 


PENSTOCKS 

Riveted 

and 

welded 


I  Hydro-Electric  Division  I  | 

I  Newport  News  Shipbuilding  8C  Dry  Dock  Co.  |  | 
I  Newport  News,  Virginia,  Charlotte,  N.  C.  |  | 

I  New  York,  233  Broadway  I  | 


SUNDH  Control 

For  A.C.  or  D.C. 


Automatic  Starters  Elevator  Control 
Manual  Starters  Fire  Pump  Control 

Speed  Regulators  Pressure  Regulators 

Machine  Tool  Control 
Magnet  Operated  Switches 
V'alves.  MairiK't  Operated 
Transfer  Switches.  Automatic 
Float  Switches,  Push  Button  Switches, 
and  Accessories. 

SUNDH  ELECTRIC  CO. 

Parkhurst  St,  &  Avc.  Newark,  N,  J. 

Branch  Offleef  or  Bales  Ilf  presentatives  in 
Principal  Cities 


^iiiiiMiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii . mill . . . .  niiiintiiiiiiimimiiiMtitiiitiiiiniiiMiimiiiiiiiiiniiiiiiiiiiiiiiiiiMiniiniiiiiimiiiiiiiiiiitmiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiitiiiH 
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LOMBARD 

WATER  WHEEL 

GOVERNORS 


THE  = 

I  ""  ■  I 

. . . 


lliU2N 


Electric , 
Motor  ' 

,  Control 
'  ^)}paratu~^ 
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Roduction  Mmt 

move  torioardl 


PRODUCTION  must  move  forward!  Progressive  opera¬ 
tion  tolerates  no  laggards  in  the  line!  A  sip;,le  balk  at 
any  crucial  point  will  throw  a  whole  plant  out  of  gear! 
That  is  why  more  and  more  industrial  plants  are  turning  to 
Gas  for  their  fuel* 

Gas  is  the  fuel  subject  to  the  fewest  interruptions.  It  is  al¬ 
ways  available,  always  dependable,  always  adjusted  on  the 
instant  to  meet  the  exact  requirements  of  any  production 
problem. 

Heat  is  the  essence  of  practically  all  manufacture.  In  a  very 
positive  and  a  very  important  way.  Gas  plays  its  part  to  keep 
your  production  always  moving  forward. 

For  information  about  the  use  of  Gas  in  your  plant,  inquire 
of  your  Gas  Company,  or  write  to 


American  Gas  Association 

420  Lexington  Avenue,  New  York  City 


VoucatL, 
do  it  better 

mithCAS ! 


iquiz]  Aaw  I 


^*There  can  be  no 
interruptions** 
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(Right)  Enclosed  Ribohm 
Heater  with  cover  removed. 
(Left)  Standard  Ribohm  Re¬ 
sistor  in  skeleton  mounting 
frame. 


Bar-Type  RIBOHM  Air  Heaters 


LEC 
.11/  ing 


LECTRIC  air  heaters  employ- 
Bar-Type  Ribohm  Resistors 
are  widely  used  in  motion  picture 
studios,  photographic  laboratories  and 
other  industries  where  a  localized,  mo¬ 
bile,  and  easily  regulated  source  of 
heat  is  required. 


These  electric  air  heaters  are  avail¬ 
able  either  in  complete  form  or  as  Bar- 
Type  Ribohm  sections.  The  complete 
air  heaters  include  complete  enclos¬ 
ures,  switches  and  such  other  accessory 
material  as  is  required.  Complete  Bar- 
Type  heaters  come  in  capacities  of 
from  2.5  to  20.0  kw.  The  Bar-Type 
sections  may  be  assembled  into  units 
of  any  desired  capacity. 

In  many  applications,  weight  is  of 
importance.  A  Ribohm  Air  Heater  of 
20.0  kw.  capacity  weighs  only  75  lbs. 

The  resistive  (heating)  element  in 


these  air  heaters  is  the  lightest  ever 
made  and  it  is  self  supporting.  When 
the  switch  is  turned  on,  heat  pours  out 
— at  once.  No  time  is  lost  in  heating 
up  a  heavy  element  and  supports. 

Strength  and  long  life  are  not  sacri¬ 
ficed  to  make  Ribohm  light  in  weight. 
Its  lightness  is  the  result  of  an  effi¬ 
cient  mechanical  design — for  Ribohm 
will  dissipate  continuously  more 
energy  than  any  other  resistor  of  the 
same  weight. 

Ribohm  Resistors  are  used  in  japan¬ 
ning  ovens,  enamelling  plants,  dryers, 
and  other  low  temperature  heater 
applications  as  well  as  for  air  heaters. 

Our  engineering  department  will 
work  with  you  to  aid  in  determining 
the  best  application  of  Ribohm  to  your 
heater  problems. 


WARD  LEONARD  ELECTRIC  CO.  cMKd 

MOUNT  VERNON.  N.Y. 
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^Wherever 

squirrel-cage  motors 
are  to  be  started  .  • . 


Monitor  has  the  exact  controller 

for  the  job 


IF  service  does  not  permit  the  use 
of  across-the-line  starting  with 
the  Monitor  Thermaload  Starter, 
then  the  Monitor  AC  Time -ele¬ 
ment  Starter  is  the  one  to  use. 

The  Monitor  AC  Automatic  uses 
a  new  timing  relay  that  is  not  affec¬ 
ted  hy  room  temperature,  by  vibra¬ 
tion,  by  dirt,  nor  by  wear.  It  is  easily 
adjusted  for  a  timing  period  and 
once  adjusted,  will  never  change. 

Monitor  AC  Automatic  Starter 
has  a  constant  period  of  accelera¬ 
tion  under  all  conditions.  It  fur¬ 
nishes  overload  and  low -voltage 
protection  and  prevents  damage 
from  single-phase  running. 
MONITOR  CONTROLLER  COMPANY 

Gay,  Lombard  and  Frederick  Streets,  Baltimore,  Md. 


IF  YOU  HAVE  A  CONTROL  PROBLEM  .  .  .  CONSULT  MONITOR 


|▼|0^ltO^  does  it  automatically 
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The  totally  enclosed,  waterproof  Adjustable  Varying 
Speed  Baldor  Condenser  Motor  has  three  speeds 
which  provides  for  the  amount  of  heat  units  thrown 
oflF  the  heater  by  a  turn  of  the  switch.  Numerous 
installations  are  all  giving  perfect  satisfaction.  No 
commutator.  No  brushes.  No  centrifugal  switch. 
Ball  bearing.  Quiet.  Compact.  High  efficiency.  High 
power  factor.  Low  starting  cur- 
rent.  Low  running  current.  Low 
temperature  rise.  Send  for  com- 
plete  information. 

BALDOR  ELECTRIC  CO. 

4354  Duncan  Ave. 

St.  Louis,  Mo. 


BOLTHA 


When  John  Law  attempts  to  regulate  things 
in  India,  the  parent  as  a  holtha  or  threat  will 
grasp  a  child  saving  “Arrest  me  and  I’ll  kill 
the  child.’’ 

Then  the  cop  faces  a  problem,  because  some 
parents  will  carry  out  the  threat. 

Truly  the  enforcement  of  anything  that  is 
good  for  a  person  is  never  kindly  regarded, 
whether  it  be  justice,  prohibition  or  proper 
commutation. 

That  is  why  we  never  attempt  to  have  a  law 
passed  enforcing  the  use  of  Morganite  brushes, 
even  though  there  is  enough  evidence  of  sav¬ 
ings  to  justify  compulsion. 

And  for  that  reason  the  representatives  below 
go  forth  unarmed. 


RESIDENCE  PANEL  BOARDS 


Cut  shows  new  4-c»icuit  single 
fuse  Panel  Board — small  in  size; 
low  in  price. 

TMi  “Circle  T”  line  is  complete: 
*f-12  Circuits;  single  or  double 
fusing. 

Are  you  acquainted  with  our  Unit 
Panel  Board  stock  arrangement  cover¬ 
ing  ail  standard  requirements  4  to  32 
circuits? 


No.  3104 


I  THE  TRUMBULL  ELECTRIC  MFC.  CO.  | 

I  Plainville,  Conn.  | 

i  New  York  Chlragn  San  Francisco  Boston  i 

=  Phlladelnhla  Atlanta  Ludluw  = 

^iiiiiimiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiniiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiiiniiiiiiniiiniiiiiiiiiiniiiiiiiiitiiH 


Main  Office  and  Factory 

3302-3320  Anable  Ave.,  Long  Island  City,  N.  Y. 


MOTflRS.  ALTERNATORS.  GENERATORS.  MOT0R  GENERATOR  | 

SETS.  TRANSFORMERS.  ARC  WELDING  EQUIPMTINT  i 

Salei  Offlee$:  Buffalo.  Chicago,  Clereland,  Detroit,  Erie.  New  York,  Phlladelohta  | 
Pittsburgh  I 

Sales  Aoenetei:  asron,  Boston,  Cincinnati,  Indianapolis.  Kansas  CItT.  St.  Louis,  = 
Troy,  N.  Y.  i 

iMHiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiMitiiiiiiniitiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiir 


DISTRICT  ENGINEERS  AND  AGENTS 


Pittsburgh,  Electrical  Engineering  fla  Mfg.  Co.,  909  Penn  Ave. 
Cleveland,  Electrical  Engineering  fit  Mfg.  Co.,  320  Union  Building. 
Baltimore,  O.  T.  Hall,  Sales  Engineer,  432  North  Calvert  St. 

Revere,  Matt.,  J.  F.  Dnunmey,  62  Pleasant  Street. 

Lot  Angelet,  Electrical  Engineering  Sales  Co.,  502  Delta  Bldg. 

San  Francisco,  Electrical  Engineering  Sales  Co.,  222  Underwood  Bldg. 
Toronto,  Can.,  Railway  &  Power  Engineering  Corp.,  Ltd.,  133 
Eastern  Ave. 

Montreal,  Can.,  Railway  8t  Power  Engineering  Corp.,  Ltd.,  898 
St.  Antoine  St. 

Winnipeg,  Can.,  Railway  fls  Power  Engineering  Corp.,  Ltd.,  P.  O.  5. 


^iiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii<ii<i'^ 

I  MARBLE-CARD  MOTORS  I 

Bearing  Motors  of  tbe  I 
i  jF  mtdium  commercial  tizee.  D.  C.  machines  up  | 

i  Mf.Z  10  ?o  HP.  with  Commutating  Poles.  Get 

=  A.  C.  Machines  up  to  76  HP.  All  standard 

Toltages.  Get  llalletln  No  300. 

f  Bpeetal  •noctiscs  built  te  meet  your  scads 

=  ptll  details  ekeerfuilt  supplied.  H'rtte 

i  Marble-Card  Electric  Company 

1  Gladstone.  Mich. 

^iiiiiiiiiiiMMMiiniMiiiiHiitMiiiiniiiiiiiiiiiiiimniiiiiiitiiiiiiiimimiiiiiiiMiiiiiitiiniiliiiiiiiiiMiiiiiiniiMiniiiiiMiMtiMiiiiiiiiitiinii' 
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Power  sowings 

teonieiii 

TANKS 


CAPACITORS 

show  from 
50%  to  100%  annual 


return  on  investment 

T 


This  240  kv-a.  E-M  Capacitor  installed 
for  the  Wm.  Kelly  Milling  Co.,  Hutchin- 
son,  Kansas,  effected  100%  annual  return 
on  investment  and  raised  the  plant  voltage 
from  2070  to  2130. 


Power  factor,  its  cor¬ 
rection  and  savings 
effected  by  E-M  Capac¬ 
itors  are  fully  covered 
in  a  48 -page  book 
"Reducing  the  Cost  of 
Electric  Power 
gladly  sent  on 
requeH. 


An  £-M  Capacitor  is,  to  all  outward  appearances,  simply  a  rec* 
L  tangular  steel  tank.  Men  easily  place  it  in  an  out-of-the-way 
corner  of  the  plant.  There  is  nothing  to  be  assembled  or  adjusted 
— an  E-M  Capacitor  is  completed  and  sealed  at  the  factory.  Your  elec¬ 
trician  quickly  connects  it  to  your  power  lines — from  then  on  there  is 
no  maintenance  and  no  inspection  required— no  expense  whatsoever. 

There  is,  however,  a  marked  reduction  in  your  cost  of  power. 
Your  ’'power  factor”  has  been  improved — productive  kilowatts  are  a 
larger  percentage  of  the  power  for  which  you  pay — and  reactive  kv-a. 
have  been  reduced.  The  savings  are  surprisingly  large  and  quickly 
absorb  the  cost  of  the  Capacitor.  There  is  an  E-M  power  factor 
specialist  near  you — if  you  cannot  readily  locate  him,  just  write  to 
the  address  below.  His  analysis  of  your  power  factor  conditions 
involves  no  obligation. 

Electric  Machinery  Mfg.  Company 

Specialists  in  Apparatus  for  Power  Factor  Improvement 
1331  Tyler  St.,  N.  E.  Minneapolis,  Minn; 

Sales  Offices  in  Principal  Cities 


PowerFactor 

Improvement 


STATIC  CONDENSERS  THAT  MATERIALLY  CUT  POWER  COSTS 


STARTER 


#  shall  the 

Q  8mall 

^  links 

be  made  of 


#  lead  ? 


LINK  can  be  slighted  if  any  chain  is  to 
continue  serving  its  purpose.  When  indi¬ 
vidual  units  of  motor-driven  equipment  are 
’’chained”  together  by  production  schedules,  as 
is  done  in  a  modern  factory,  the  same  rule  holds. 
Small  electric  moto  rs  demand  the  same  protec¬ 
tion  as  large  ones — for  any  size  motor  becomes 
the  most  important  ’’link”  when  it  breaks  down. 

Thus,  careful  selection  of  the  Motor  Control 
for  every  motor  is  important.  And  the  safest  way 
is  to  standardize  upon  a  line  of  Motor  Control 
known  to  be  good  in  every  size  and  type. 

Cutler-Hammer  makes  a  standard  line  of  motor 
starters  incorporating  features  of  design  and 
construction  which  have  established  a  new  con¬ 
ception  of  Motor  Starter  performance — durability 
— ease  of  installation — convenience  of  machine 
manipulation — accurate  protection  to  motors — 
and  safety  to  equipment  and  men. 

For  these  reasons,  C-H  Motor  Starters  are 
recommended  by  motor  builders  to  insure  your 
satisfaction  with  the  motors  they  sell  to  you  .  ,  . 
and  discriminating  executives  insist  upon  C-H 
Starters  for  every  motor  in  their  plants. 


Thirteen  Times  the  Manpower  of 
Industry  Hidden  Away  in 
Electric  Motors 

Electric  motors  in  America’s  industries  today 
provide  working  capacity  equal  to  250  million 
workmen.  That  is  more  than  13  times  the 
actual  number  of  men  employed.  How  effec¬ 
tively  this  army  of  "unseen  ”  workers  is  used  to 
bring  down  costs  is  determined  by  the  care  with 
which  Motor  Control  is  selected. 


CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
1285  St.  Paul  Avenue 
MILWAUKEE,  WISCONSIN 


CUTLER  JtiAMMER 


Control  Equipment  Good  Electric  Motors  Deserve 


Canned  Experience 

Make  use  of  the  other  man’s  experience 


Buy  Your  Books 
on  the 
Budget  Plan 


MM 


Choose  the  books 
.  youwantto  see. 
w—,  and  mail  just 
the  coupon 


March  3Q,  1929 


Dudley^^ 

INDUCTION  MOTOR 
PRACTICE 

By  A.  M.  DroLBT,  Engineering  Super¬ 
visor  of  Development.  Westlnghouse 
Electric  and  Manufacturing  Com¬ 
pany.  236  pages,  6x9,  2,268 
Ulustrations.  J2.50. 

A  companion  volume  to  the  author's 
Connecting  Induction  Motors.  It  Is 
a  thoroughly  practical  discussion  of 
all  phases  of  Induction  motor  practice 
for  operating  men  and  others  who  feel 
the  need  of  help  In  the  solution  of 
problems  Involving  induction  motor 
characteristics. 


STANDARD 
HANDBOOK  FOR 
ELECTRICAL 
ENGINEERS 

Bditor-ln-Chlef.  Fbank  F.  Fowu^ 
Consulting  Engineer,  assisted  by  a 
staff  of  more  than  60  specialists. 
Fifth  edition.  Total  issue  98.500. 
2100  pages.  4%  x  7.  lUiible. 
thumh-indexfid.  illustrated.  06.00. 
The  widely  known  encyelopedia 
electrical  engineering  is  thoroughly 
revised  to  embody  the  latest  develop¬ 
ments  and  data.  It  is  complete  and 
reliable,  and  so  carefully  and  fully 
Indexed  that  Its  Information  is  rest^ 
ily  accessible. 


LINEMAN’S 
HAND  BOOK 

By  Epwin  Ki'btz.  Professor  of  Elec¬ 
trical  Engineering  and  Head  of 
Department.  Oklahoma  Agricultural 
and  Mechanical  College.  547 
pages,  pocket  size,  flexible,  603 
illustrations.  S4.00. 

The  first  i>ook  written  expressly  for 
linemen,  foremen,  and  other  employees 
of  line  departments.  It  presents 
hundreds  of  kinks,  short-cuts,  expedi¬ 
ents  and  time-  and  work-saving 
methods,  as  well  as  scores  of  useful 
diagrams,  tables,  and  formulas  for  the 
lineman. 


That  old  saying 

•bout  experience  beinr  the 
best  teacher  is  absolutely 
sound  in  one  sense.  But 
most  of  us  recite  It  'with¬ 
out  thinkingr  that  experi¬ 
ence  may  be  of  various 
sorts — the  experience  of 
other  men  as  well  as  our 
own.  “canned  experience." 
if  you  pleasd,  ready  for 
use.  Just  open  and  serve 
yourself!  IVhy  not  take 
advantage  of  the  experience 
of  other  men  as  far  as  we 
can  and  save  not  only 
years  of  time  but  many 
expensive  lessons? 

Do  you  know  bow  much  of 
the  World's  best  research 
in  the  electrical  engineer¬ 
ing  field  is  contained  in 

McGRAW-HILL 

BOOKS? 

A  single  fact  or  table  may 
be  worth  many  times  the 
price  of  the  book  to  you. 


ELECTRIC  CIRCUITS 

By  O.  G.  C.  Dahi,.  Associate  Profes¬ 
sor  of  Electric  Power  Transmission, 
Massachusetts  Institute  of  Tech¬ 
nology.  390  pages,  6x9,  228 
illustrations.  $5.00. 

A  presentation  of  the  engineering 
aspects  of  circuit  theory.  The  book 
gives  the  methods  and  tools  necessary 
for  the  analysis  of  modem  power-cir¬ 
cuit  problems. 


HEAVISIDE’S 
ELECTRICAL 
CIRCUIT  THEORY 

By  Loris  Cohbn.  Ph.D..  Consulting 
Engineer.  Professor  of  Electrical 
Engineering  George  Washington 
I'niversity.  With  an  Introduction 
by  Db.  Michael  I.  PrpiN.  169 
pages,  6x9.  12.50. 

A  clear  and  simple  explanation  of  the 
principles  of  the  Heaviside  operational 


Kennelly— 

ELECTRIC  LINES 
AND  NETS— THEIR 
THEORY  AND 
ELECTRICAL 
BEHAVIOR 

New  Second  Edition 

By  A.  E.  Kbnnbllt.  Professor  ol 
Electrical  Engineering,  Harvard 
University;  Past  President,  Amer¬ 
ican  Institute  of  Electrical  Engi¬ 
neers.  Second  edition..  426  pages, 
6x9,  221  illustrations,  $5.00. 
The  second  edition  of  a  former  work 
entitled  Artificial  Electric  Lines,  re¬ 
vised  and  enlarged  to  Include  the 
electrical  engineering  behavior  of  real 
as  well  as  artiflclal  lines  and  general 
nets  in  the  steady  state.  The  funda¬ 
mental  position  in  general  theory  now 
accorded  the  network  is  emphasized 
throughout. 


parts  of  Heaviside’s  epoch-making 
work  designed  to  be  of  practical  help 
to  the  electrical  engineer. 


TRANSFORMER 
CONSTRUCTION 
AND  OPERATION 

By  Emebson  G.  Reed,  of  the  Tram* 
former  Engineering  De- 
partment.  Westlnghouse 
Electric  and  Manufactur- 
ing  Company.  227  pages. 

6  X  9,  129  illustrations. 


ELECTRIC  DRIVE 
PRACTICE 

By  Gobpon  Fox,  Electrical  Engineer, 
Freyn  Engineering  Company.  Con- 


Choose  Any 

of  theae  McGraw-Hill 
Booke  that  you  would  like 
to  Bee— one.  or  two  or  a 
half  dozen — as  many  as 
yon  wish.  Read  them  for 
ten  days  free — keep  those 
you  want — send  back  those 
you  don’t  want. 

Pay  for  the  books  you 
keep  as  you  use  them.  If 
you  keep  $1 5  worth  of 
books,  send  $.1.00  in  ten 
days  and  $3.00  monthly. 
The  smallest  monthly  pay¬ 
ment  is  $3.00.  If  you  keep 
$6  worth  of  books,  send 
$3.00  In  ten  days  and  $3.00 
a  month  later. 

The  monthly  Installments 
must  be  large  enough  so 
that  the  entire  account 
will  be  paid  in  full  within 
six  months. 

Prices  are  the  same  as 
cash — there  is  no  extra 
charge  for  the  monthly 
payment  privilege. 


transformer  construc¬ 
tion  and  operation  is 
given  in  this  book.  It 
takes  up  the  rating 
of  transformers,  cir¬ 
cuit  problems,  meth-  i 
ods  of  cooling  and  A 
insulation.  tap  M 
changers.  auto- 


A  complete  discussion  of  modem  elec¬ 
trically-driven  commercial  machinery 
covering — the  elements  of  load,  the 
factors  alTectlng  the  load,  motor  size 
determination,  the  peculiar  features 
and  distinctive  requirements  of  each 
machine,  the  functions  they  perform 
and  the  laws  governing  their  action. 


ELECTRIC  HEATING 

By  Edcab  a.  Wilcox,  Consulting 
Engineer.  472  pages.  6x9,  150 
illustrations.  $5.00. 

A  sound  and  authoritative  presenta¬ 
tion  of  all  phases  of  electric  heating, 
lor  central  station  men,  public  utility 
and  commercial  executives,  electric 
heating  engineers,  salesmen,  and  all 
those  interested  in  creating  markets 
for  either  heating  apparatus  as  such, 
or  the  heat  loads  resulting  from  the 
more  general  use  of  such  apparatus. 


Mail  just  this  coupon 
to  see  these  McGraw-Hill  books 
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HE  CALLED  A  G-E  SERVICE  SHOP 

Two  motors  out  of  commission  on 
Friday!  To  maintain  production, 
the  superintendent  had  toget  those 
motors  running.  He  called  a  G-E 
service  shop  -  -  and  on  Monday,  the 
motors  were  again  in  operation* 

At  5:30  p.  m.  on  a  Friday,  a  customer 
called  a  G-E  service  shop.  He  had  burned 
out  his  1500-  and  1800-hp.  motors.  At  10 
o’clock  that  night,  three  men  left  the  service 
shop  with  all  necessary  renewal  parts  and 
equipment,  and  at  7  the  next  morning  were 
at  work  on  the  motors.  On  Sunday,  a  fourth 
man  joined  the  others,  and  at  4  p.  m.  Mon¬ 
day,  both  motors  were  again  in  operation. 

Any  G-E  service  shop  can  furnish  you  with 
the  same  prompt  service,  should  the  need 
arise. 

GENERAL  ELECXRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECT  ADY,  N.  Y..  SA  1.  E  S  OFF  ICES  1  N  PRINCIPAL  C I T 1  E  S 


Behind  every  G-E  service  shop 
are  the  resources  of  General 
Electric — research,  ■  engineer¬ 
ing,  and  manufacturing.  Added 
to  this  is  an  unfailing  source 
of  renewal  parts  of  original 
equipment  quality.  There  is  a 
G-E  service  shop  in  each  of 
the  following  cities: 


Atlanta 

Buffalo 

Chicago 

Cincinnati 

Qeveland 

Dallas 

Detroit 

Erie 

Fort  W^ne 
Kansas  City 
Los  Angeles 


V 


Lynn 

Minneapolis 

New  York 

Seattle 

Oakland 

Philadelphia 

Pittsfield 

Pittsburgh 

St.  Louis 

Salt  Lake  City 

Schenectady 
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7  M.G.D.  Unit 
215  Ft.  Hd. 

300  H.P.,  1760  Rev, 
Motor  78% 
Combined  Efficiency 


MORE  EFFICIENT  PUMPING 


Allis-Chalmcrs  improved  Centrifugal  Pumps  and  Motors 
are  steadily  decreasing  pumping  costs.  Over  73  per  cent 
combined  efficiency  from  a  two  million  gallon  unit  to  over 
84  per  cent  from  a  twenty  million  gallon  unit  shows  what 
is  possible  under  suitable  conditions.  This  means  a  widening 
of  the  field  of  application  for  the  simple,  inexpensive  motor- 
driven  pump.  Our  engineers  will  assist  you  in  the  proper 
application  of  Allis-Chalmers  efficient  pumps  to  your  needs. 


Bulletin  1632-1  sent  on  request 


V, 


/ 
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A 

Pape 

F 

Pape 

.  .  B.C. 

Farpo 

Fibre 

.  . .  53 

.Allia-Chalmera  Mfp.  Co . 

34.  85 

Conduit  Co . 

.  .  .  30 

Aluminum  Co.  of  America .  . 

.  .  60 

Ford. 

Ba<'on  &  Davis . 

.  .  .  53 

.  .  53 

Fowle 

Sc  Co..  Frank  F . 

American  Brass  Co . 

.  .  13 

.  .  35 

American  Brown  Boveri  Ele<'. 

G 

.  .  39 

American  Gas  Assn . 

American  Insulat'p  Mchy.  Co 

.  .  77 
.  .  64 

G.  A  W.  Eleo.  Spi'c.  Co . 

Gannett  Seelye  &  Fleminp.  . 
Garfield  Mfp.  Co . 

...  5 

.  .  .  5*Z 

.  .  . 

Corp .  73 

American  Transformer  Co .  7 

Anaconda  Cop|>er  Minintf  ('o...  I'i 

Anchor  Host  Fence  Co .  «)7 

Archbold-Brady  Co . Od 


R 

Babcock  tc  Wilcox  Co . 70 

Baehr.  Wm.  A .  SS 

Bakelite  Corp .  04 

Baldor  Electric  Co .  01) 

Barker  &  Wtieelcr  .  •’>;J 

Barrows.  H.  K .  S*.! 

Bates  Expandcil  Steel  Truss  Co.  OS 

Bates  Steel  Corp.,  Waller . 08 

Battey  &  Kipp .  5‘I 

Bell  Lumb»‘r  &  Pole  Co .  O.'i 

Black  4  Veatch  .  53 

Blake  SiKnul  &  Mfir.  Co .  00 

Bonbriirlit  Company  .  47 

Brown  &  Sons  Lumlier  Co.,  Inc. 

W,  P .  2S 

Burke  Electric  Co .  SO 

Byllesby  .  53 


C 

Canadian  Porcelain  Co.,  Ltd,  , .  07 

Cattie  &  Bros..  Jos.  P .  67 

Century  Electric  Co . 49 

Champion  Switch  Co .  08 

Cheney.  Edwin  J .  53 

Condit  Elec  1  Mffr.  Corp .  15 

Cook  Porwlain  Ins.  Corp .  08 

Cooper  &  Co..  Hutrh  L .  53 

Cop|)erweld  Steel  Co .  08 

Cominir  Glass  Works .  04 

Cutler-Haninier  Mltr.  Co .  83 

Cyclone  Feiu«  Co .  16 


General  Ele<4ric  Co . 38.  43.  84 

Graybar  Elec.  Co . 50.07 


II 

Harper  &  Taylor  .  53 

Hartford  Time  Switch  Co .  0!) 

Hart  Mftr.  Co .  01 

Harza,  L.  F .  53 

Hazard  Ins.  Wire  Works.  .  .  .F.  C.,  4 

Hi-VoltaK:e  Equipment  Co .  00 

Hoosier  Enp.  Co .  ,53 

Hoxie,  Georpe  L .  53 

Hubbard  &  Co . .35 


I 

Imperial  Porcelain  Works .  04 

Indiana  Steel  &  Wire  Co .  07 

International  Creosot.  &  Constr. 

Co .  33 

International  Nickel  Co .  30 

Irvinpton  V^irnish  &  Ins.  Co...  03 
Ives  &  Davidson .  53 


J 

Jeffer.v-Dewitt  Ins.  Co .  00 

Jewell  Elee’l  Inst.  Co . 3rd  Cover 

Johns-Maiiville  Corp . 30 


K 


Kearne.v  Corp.,  Jas.  R .  .  .  . 
Kerite  Ins.  Wire  A  Cable  Co 
Klein  &  Sons.  Mathias.... 

Knox  Porcelain  ('orp . 

Knutson.  Georpe  H . 

Kuhiman  Elec.  Co . 


M 

Pape 

McClellan  &  Junkersfold  . 

.  53 

McGraw-Hill  Book  Co.  .  .  . 

.  S3 

McGraw-Hill  I*ul>.  Co.... 

.  .  .7(1,  71 

-Main,  Inc..  Chas.  T . 

Marble-Card  Ele<-tri(  Co.. 

.  53 

.  81) 

Master  Plier  C0131 . 

.  68 

Matthews  Corp.,  W.  N... 

.  33 

•Ml  ad.  Daniel  W . 

5;« 

.Meti'opolitan  Device  Cor,). 

Mii'a  Insulator  Co . 

. .59 

M ilchell-Rand  Mfp.  Ct)... 

. lit) 

.Moloney  Electric  Co . 

. . . . .  30 

.Monitor  Controller  Co.  .  . 

.  71» 

Morpanite  Brush  Co . 

.  80 

.Mullepren,  .A.  L . 

.  5.3 

N 

National  Lamp  Works.  .  . 

Ncall,  N.  J . 

Newport  New.s  Shi|)li|(|p.  . 

Si  Di’y 

Do<-k  Co . 

.  76 

Newport  Rollinp  Mill  Co. 

.  64 

0 

Ohio  Brass  Co . 

.  9 

Pape 


It 

Railway  &  Industrial  Knp.  Co 

Reed.  Edpar  W . 

Ritcr-Conley  Co . 

Rockbcstos  Pro*!.  Corp . 

Roebllnp's  Sons  Co.,  John  A. 
Roller-Smith  Co . 


Okonite-Callcnder  Cable  Co.,  Inc.. 

F.  C.,  4 

Oktmite  Co..  The . F.  ('.,  4 

Ophuls  &  Hill.  Inc .  .53 

Ospood.  Farle.v  .  .5.3 


P 
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For  Products  Indk.x  of  Electrical  and  Allied  Products 
see  “Electr.cal  Enginkkring  Catalogs” 


Write  to  Reader  Service  Department  of  Electrical  World  for 
"where-to-buy”  data  on  any  products  in  which  you  may  be 
interested. 
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^  COMING 
ATTRACTIONS 


U-Re-Lite  All-Steel  Distribu¬ 
tion  Group — completely  en- 
closed  swilchboard  for  nine 
circuits,  200  amperes  each  at 
440  Volts  A.  C 
Type  W  circuit  breaker  — ca¬ 
pacity  100  amperes  at  250  volts 
D.  C.  —  single  pole  —  with  time 
limit  overload  protection. 
Type  LG  circuit  breaker  — 
6000  amperes  at  220  volts  A.C. 

—  3  pole  —  time  limit  overload 
protection— solenoid  operation. 
Generator  breaker— with  direct 
acting  field  discharge  clips  — 
1600  amperes  at  250  volts 
D.  C. — reverse  current  prolec* 
tion  —  solenoid  operation. 
Auto  U-Re-Lite  LL— 1600  am¬ 
peres  at  550  volts  A.  C. — 
3  pole  —  time  limit  overload 
protection. 

Type  J  circuit  breaker  — 
10  amperes  at  110  volts  A.  C. 

—  single  pole  —  no-voltage 
protection. 


A  Largest  circuit  breaker  ever  built — type  LG — 
capacity  45,000  amperes  at  750  volts  D.  G— 
single  pole  —  direct  acting  series  overload  trip 
—  solenoid  operated  —  non-closable  against 
overload  or  short  circuit,  i.  e.  solenoid  trip 
free  at  any  point  of  stroke  (Autoite)— protects 
negative  leg  of  entire  circuit  in  electrolytic 
production  of  aluminum. 

BType  LL— capacity  1600  amperes  at  550  volts 
A.  C— 3  pole— 3  direct  acting  series  overload 
trip  coils  with  adjustable  time  limits  (Dalites) 

— non-closable  agains  overload  or  short  cir¬ 
cuit,  i.  e.  handle  trip  free  (Autoite) — for  pro¬ 
tection  of  lighting  and  power  circuits  and  for 
across-the-line  starting  of  motors. 

C  U-Re-Lite  Junior  — capacity  1  ampere  at 
110  volts  A.  G  —  used  as  starting -running 
switch  and  overload  protection  of  sensi¬ 
tive  candy  conveyor. 

I-T-E  CIRCUIT  BREAKER  COMPANY 

19TH  and  HAMILTON  STS.  PHILADELPHIA 

Birmlnttham,  American-Traders  Bank  Building;  Boston.  201  Devonshire;  Buffalo,  EUlcott  Sq.  Bldg.; 
Chicago,  333  N.  Michigan  Ave. ;  Cinneinnati,  Union  Trust  Bldg.;  Cleveland,  439  Terminal  Tower 
Bldg  ;  Dallas,  1810  Allen  Bldg.  ;  Denver,  Tramway  Bldg.;  Detroit,  Penobscot  Bldg. ;  Duluth,  611 
Providence  Bldg.;  Kansas  City,  Midland  Bldg.;  Los  Angeles,  106  W.  3rd.  .  Minneapolis,  Plymouth 
Bldg  ;  Montreal,  P.  Q..  35  Notre  Dame  St.  West.;  New  Orleans,Hlbernla  Bank  Bldg.;  New  York. 
12  E.  41  St.;  Omaha.  Electric  Bldg. ;  Philadelphia.  1505  Race  St. ; Pittsburgh,  Park  Bldg. ;  St.  Louis, 
Bank  of  Commerce  Bldg.;  San  Francisco,  Russ  Bldg.;  Seattle,802  33rdAve. ;  Toronto,  24  Adelaide,  E.; 
Vancouver,  500  Beatty  Street;  Tulsa,  Onklahoma,  Box  1141. 


"What's  that?  Do  we  make 
a  complete  line  of  circuit 
breakers?  Why, brother.we 
make  ’em  fromone-quarter 
fly  power  sise  up  to  that 
big  45,000  ampere  brute 
there  in  the  comer!  Just 
keep  your  ere  on  this  A  to 
Z  series  of  ads  and  get  wise  P 


For  complete  information  on  dependable  pro¬ 
tection  for  any  circuit  up  to  730  volts  D.  C.  or 
550  volts  A.  C.,  write  or  call  our  nearest  office. 
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The  Vallee  Station  is  Lux  Equipped 


T o  Prevent  Serious 
Breakdowns  Because  of  Fire 

18  Oil  switch  rooms — the  vital  spots— in  the 
Vallee  Station  are  protected  by  the  Lux  System 
not  only  against  fire,  but  against  the  serious 
consequences  of  fire. 

When  released,  the  Lux  System  fills  a  burning  ^ 
switch  room — from  floor  to  ceiling — with  harm¬ 
less,  fire-killing  Lux  gas.  On  actual  test  in 
Vallee  Station,  Lux  snuffed  out  Are  in  less  than 
one  minute. 

' '  The  quick  action  of  the  Lux  System  confines  ' ' 
fire  damage  to  the  ruptured  switch.  And  its 
harmless  qualities  eliminate  any  injury  to 
adjacent  equipment  as  a  result  of  moisture  or  4 
chemical  action  from  the  extinguishing  agent. 

Substation  engineers,  everywhere,  recognize  that 
such  Are  extinguishing  prevents  serious  break¬ 
downs,  long  operating  interruptions  and  ex¬ 
tended  inconvenience  to  customers.  That  is 
why  the  Montreal  Light,  Heat  &  Power  Com¬ 
pany  installed  the  Lux  System  in  their  new 

Vallee  Station . why  Lux  is  used  in 

England,  Germany,  Italy,  Japan  and  other  coun¬ 
tries  as  well  as  the  United  States. 

Lux  will  give  your  substations  the  same  com¬ 
plete  protection.  Send  for  information. 


The  Vallee  Station  of  the 
Montreal  Light,  Heat  &  Power 
Company  where  18  oil  switch 


rooms  are  protected  by  one 


